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INTRODUCTION 

Chemical data on ground water and soil at and near the site, the results of test pits and soil 

borings conducted for purposes of design, and access road cross sections are contained in 

this document. 

It shall be the Contractor's obligation to satisfy himself as to the nature, character, quality 

and quantity of subsurface conditions likely to be encountered. Any reliance upon the 

subsurface information, chemical data, and other information in this document or otherwise 

made available by the State or the Engineers shall be at the Contractor's risk. The 

Contractor agrees that he shall neither have nor assert against the State or Engineer any 

claim for damages for extra work or otherwise or for relief from any obligation of this 

Contract based upon the failure by the State or Engineer to obtain or to furnish additional 

subsurface or chemical information in the State's or Engineer's possession or based upon 

any inadequacy or inaccuracy of the information furnished; provided, however that the 

• Contractor may be entitled to an adjustment in the contract price under the circumstances 

and to the extent provided in Articles 12 and 13 of the General Conditions. 

Certain subsurface and chemical information may be shown on separate sheets or otherwise 

made available by the State or Engineer to Bidders, Contractors, and other interested 

parties. The information contained in this document shall not be considered a part of the 

Contract Documents or Contract Drawings, it being understood that this information is 

made available only as a convenience, without express or implied representation, assurance, 

or guarantee that the information is adequate, complete, or correct, or that it represents a 

true picture of the subsurface and chemical conditions to be encountered, or that all 



pertinent subsurface information and chemical data in the possession of the State or 

Engineer has been furnished. 

It shall be the obligation of the Contractor to inquire of the State and Engineer whether 

pertinent subsurface information and chemical data has been obtained by the State with 

respect to the work. 
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• M O'BRIEN S GERE Memorandum 

To: John Keegan 

From: R.M. Rybinski 

Subject: Combe Landfill, New Jersey 
Gas Sampling S.W. Anagnost 

A.J. Caracciolo 
S.J. Roland 

O'Brien § Gere Engineers, in connection with Scott Environmental Technology, 
Inc., Pl-umsteadville, PA., sampled landfill gas at the Combe Landfill 
South, Chester, New Jersey, from February 13 to February 16, 1989. The 
field personnel from O'Brien § Gere were John Knox, Scott Magee and Tom 
Bold from the Edison office and this writer from the Syracuse office. 
Scott Environmental personnel were Jeff Poiron and Todd Breuer. 

On February 13, 1989, Scott Magee and myself arrived at Combe Landfill 
at 10:00 A.M. We set up one of the blower assemblies on gas monitoring 
Well GT-1 based on information obtained 2/8/89 on the passive gas flow 
of Wells GT-1 and GT-2. The blower assembly consisted of PVC piping ranging 
from 4" to 2", a pitot tube mounted inside 3" PVC piping, a Rotron DR-202R 
regenerating blower with a remote drive 1 hp. 3450 RPM explosion proof 
electric motor with adjustable pulleys to vary the flow rate from approxi­
mately 20 to 60 CFM, a 55 gallon Carbtrol carbon filter and various fittings 
to sample the percent methane, the differential and direct pressure, the 
temperature, and the pumping rate. The instruments used were: Bacharach 
Gas-Pointer Model H combustible gas indicator for measuring the percent 
methane in the gas; Solomat Meter for measuring temperature, pressure, 
differential pressure, and air velocity; Dwyer inclined manometer for 
ai"erential pressure and pressure; and an Ashcroft gauge for direct pres­
sure reading of the regenerative blower. Power for the blower was from 
a 3500 watt generator. 

At 2 P.M., Gas Monitoring Well GT-2 was connected passively to the carbon 
filter without the regenerative blower. Passive pressure readings were 
at 0.06 to 0.07 inches of water with methane readings of 40%. There was 
not a detectable flow rate of gas with the carbon filter connected. 

At 6:00 P.M., GT-2 was connected to a regenerative blower to increase 
the flow rate. 

Wells GT-1 § GT-2 were monitored for the following variables: 

% Methane - Measured at the well in the 3" PVC elbow that threaded onto 
the well. Measured in percent methane to total volume of 
gas. 

Differential Pressure - Measured with a pitot tube in a length of 3" 
PVC pipe. Measured in inches of water. 

Total Pressure - Measured with a pitot tube and measured in inches of 
water 
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- 1 -

L.O INTRODUCTION 

On February 16, 1989, Scoct Environmental Technology, Inc. {ni­
ctated the landfill vent sampling program of Comb South Landfill located In 
Morris County, New Jersey, by source samping two pre-selected vents. The 
objective of this program was to analyze the air samples for the parameters 
pre-selected by O'Brien & Gere and the New Jersey Department of Environmen­
tal Protection (NJDEP). For the exact listing of analytes, refer to Table 
4-1. 

It is anticipated that with this data, a successful remedial 
design for this landfill can be prepared. 

The following report Includes sampling and analytical procedures 
Involved with this program, plus all data derived from the analysis. 

rsti. 
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2.0 SAMPLING PROCEDURES 

Sampling of Comb South landfill consisted of a Joint effort by 
both Scott and O'Brien & Gere engineers. Two (2) Scott field technicians 
were directed to the sampling site which consisted of two (2) 4" PVC well 
vents that were In rhe process of being evacuated by a pumping system which 
was driven by an electric generator. 

Each well vent had a quarter-Inch nipple perpendicularly placed 
approximately 3-4 feet above the ground on the PVC vent. The Scott crew 
proceeded to attach a Teflon sampling line to the nipple and to a Teflon 
lined pump which also operated off of O'Brien & Gere's generator. The pump 
was calibrated to deliver 5-6 L/mln per bag set. 

Sampling commenced by the filling of 250 L tedlar bags. Six 
discreet samples per vent, such large volumes were necessary to accomodate 
and facilitate the Quality Control/Quality Assurance program on the samples 
drawn. Please note the times sampled on Table 2-1. 

During the vent sampling, Scott field technicians also used a 
United Technologies Bacharach Sniffer 301 combustible gas indicator to 
gauge the lower explosion limit of both the general area and directly out 
of the pump exit. Results can also be seen in Table 2-1. 

Once sampling was completed and the samples arrived at Scott's 
laboratory, sample preparation took place to increased sample holding times 
for certain parameters that were requested. 

The sample preparation consisted of a simple transfer. The 
sample in the tedlar bag was forced onto and trapped on a sorbent media. 
This resin is able to bind low level volatiles and hold them for a period 
of six to eight weeks. The resin, which is contained In a glass tube. Is 
then ready for analysis. 

All other samples were analyzed by direct injection. Refer to 
Section 3.0 for greater detail. 

1 ,  

1 2  
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TABLE 2-1 

PI ELD DATA 

2/16/89 

Vent 'Jell Bag Sample Time 
ID ID Samoled Coramenrs 

GT-L GT-1 #1, #2 9:30-11:40 
GT-l GT-l #3, #4 12:45-15:20 
GT-1 GT-1 #5, i6 15:40-18:00 

GT-2 GT-2 #1, #2 12:30-14:45 Bag GT-2 }2 Lost 
GT-2 GT-2 #3, #4 15:00-17:05 

Bag GT-2 }2 Lost 

GT-2 GT-2 #5, #6 18:30-20:30 

C0MBUSTI3LE GAS INDICATOR (SNIPPER 301) 

General Area Directly Out Of Pumo Exlr 

GT-L . 6-8% L3L " > 100% LEL 

GT-2 4-5% LEL > 100% LEL 

Samplers: Jeff Polron 
Todd Breuer 

T*. 
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3.0 ANALYTICAL PROCEDURES 

SampItng and anal/sis was performed as specified in CPR 40, Pare 
60, Method 18, Measurement of Gaseous Organic Compound Emissions by Gas -
Chromatography and In EPA-600/4-84-041 (PB87-168688), Compendium of 
Methods for the Determination of Toxic Organic Compounds In Ambient Air. 

The permanent gases (N^, 0,', CO^, CO, and CH4) were analyzed 
utilizing a gas chromarograph (GC) equipped with a thermal conductivity 
detector. Since the presence of these compounds 1s normally In the percent 
concentration range, this system Is appropriate for these samples. The 
samples were dlrecrly injected onto the GC column, 60/80 Molecular Steve 5A 
3' :c 1/8" SS, via a heated gas valve equipped with a 5cc sample Loop. 
Scott certified calibration gases were used as the standards for deter­
mining the concentrations of the gases tn the samples. 

The analysis of the total.chlorinated volatile organic compounds 
(TVC1) was performed by a GC equipped with an electron capture detector. 
The sample was Introduced directly onto the GC column (0.15 SP-I000, Carbo-
pack C 80/100 6' x 1/8" SS) via a heated gas sample valve equipped with a 
5cc sample loop. The total TVCI was calculated by totaling the area counts 
observed, and subtracting out any area counts contributed by the methane, 
and comparing the results to a certified gas standard of methylene chlor­
ide. The results of the T7C1 are reported In ppm as methylene chloride. 
Analysis of the samples 1n this manner provides a worst case situation, 
since all of the peaks reported were considered as chlorinated when, In 
fact, they may be bromtnated, fluorinated, iodinated, and/or oxygenated. 

The analysis of total mercaptans/hydrogen sulfide (H^S) was per­
formed by GG equipped with a flame photometric detector in the sulfur mode. 
The sample was Introduced directly onto the GC column, Supelpack-S 30" x 
1/8" PEP, via a gas sample valve equipped with a 5cc PEP sample loop. 
Scott certified calibration gases were used to determine the concentrations 
of total mercaptans/H2S. The results are reported in ppm as H2S. The 
total mercaptans observed were at the lower detection limit of the Instrument 

t 
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and since H,S appeared. In most cases, ac a quantifiable level, the results 
were totaled and reported as H^S. 

Once the direct analysis of the bag saopLes was completed, a 
measured volume of each bag was tranferred to a sorbent crap. This was 
repeated two more times, at different volumes, to have a total of three 
sorbent craps per bag sample. The sample volumes collected were 25 1, 40 
1, and 50 1. The traps were then stored In a freezer at -L0"C t 2*C for a 
period not to exceed eight weeks. 

The analysis of the samples was performed by gas chromatography/ 
mass spectroscopy. Standards of multi-component mixes were prepared to 
make a three-point calibration curve. On each day of the analysis, a 
tuning calibration standard and a calibration check standard was analyzed 
to determine If Instrument conditions remained stable. See Table 5-1 for 
tuning criteria. 

Listed below are the GC/MS. system operating conditions to be used 
for this program. 

Electron Energy 70 eV 
Mass Range 35-250 Mass Units 
Scan Time j. sec/scan 
Chromatographic Column LS SP-1000 on Carbopack C 

6 ft x 1/8 In. SS 

Injector Temperature 200 deg C 
Source Temperature 80 deg C 
MS Interface Temperature 220 deg C 
Carrier Gas, Plow Rate Helium, 30 cc/mln 

15 
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4.0 SUMMARY OP RESULTS 

Table 4-1 presents a summary of the results from the bag samples 
collected. Tables 4-2 through 4-7 are the results of the sorbent tube 
analysis. Reported In Tables 4-2 through 4-7 are the triplicate analyses 
performed on each bag collected and submitted to the lab. 

The results In Table 4-1 Indicate the gases In the 1n the samples 
are typical of landfill gases. Please note that sample GT l-l has high CH^ 
and CO^ results and low and 0^ results and by sample GT 1-6 the concen­
trations of CH4 and CO^ were lower and and 0^ had Increased. The 
samples were not analyzed In numerical order and the bags were not deflated 
when they had arrived to the lab. It Is possible that during sampling, the 
system used to pull gases from the ground was drawing in air. Unit GT-1 
seems to have been effected where GT-2 seems to have been pulling In air 
during most of the sampling. 

The analysis of the 3orbent traps for specific volatile compo­
nents show trace levels of vinyl chloride and methylene chloride. All of 
the other components were below the method detection limit. The highest 
concentrations of vinyl chloride appeared in GT 2-1 at 3-5 ppm and methy­
lene chloride appeared In GT 1-5 at 5 ppm. The triplicate analysis of each 
bag, showed very good agreement, except for the methylene chloride. Methy­
lene chloride Is a common laboratory solvent and since It appears Inconsls-
tancly In the triplicate analyses, may be considered a lab contaminant. 

r. it. 1i* 0 
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TABLE 4-1 

BAG SAMPLE RESULTS 
SAMPLES COLLECTED 2/15/89 - 2/16/89 

Sample 
ID % CH4 % 02 % N2 % C02 % CO H2S TVC1 

(ppm) (ppm) 

GT 1-1 66.7 2 3 20 < 1 14.9 41.37 

GT 1-2 68.7 2 8 21.3 <1 15.9 44.76 

GT 1-3 48.7 3.4 27.2 21.2 < 1 2.31 18.22 

GT 1-4 50 3.2 28.9 17.9 <1 3.26 36.69 

GT 1-5 46-3 4.9 34 14.3 <1 1.74 21.1 -5 

GT 1-6 45 4.6 32.5 17.9 < 1 2.5 13.99 

• 2-1 46.7 6.9 39.2 7.2 <1 0 27.52 

GT 2~3 40.1 6.9 43.4 9.6 <1 0 19.05 

GT 2-4 40.1 ' 6.9 43.4 9.6 <1 0 13.02 

GT 2-5 38.3 9.2 49.4 3.1 < 1 0 16.98 

GT 2-6 38.3 9.2 49.4 3.1 <1 0 21.1 

H2S (ppm) - Total Mercaptans/HjS reported as H2S. 

TVC1 (ppm) - Total Volatile Chlorinated Organlcs as 

n. 17 

methylene chloride. 
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TABLE 4-2 

SORBENT TUBE ANALYSIS 

* • 4 A A A < A  A  A 4 > * » . • ! A A • 

fIDL Results Results Results Results 

"?<.*.7 

Results Results 

VOfi 
Acetone 
Ben:ens 
Brcaodichloroaethane 
Sreactors 
Broaoaethane 
2-Butanone "1EK) 
Carbon Disulfide 
Carbon Tetrachloride 
Chiorosenzene 
Ctlcroetr.ane 
2-Chloroethy1 vinyl ether 
Chiorcfora 
Chloroaethane 
Oibrosoc Hi orosethane 
1.1-Dichlorcethane 
1.2-DichIoroethane • 
1.1-Dichloroethene 
trans-i,2-SichIoroethene 
1.2-Dichloroprosane 
cie-i.J-Dichlorcprcpene 
trans-i,3-Dichlorcpropene 
Ethyl Benzene 
C-nexanonsiftoBiO 
Methylene Chloride 
--Mst'vl-C-RertanoneilllBK! 
Etyrens 
:.i,2,2-Tetrachloroethane 
^etrachlorosthylene 
Toluene 
1.1.1-Trichloroethar.e 
1.1.2-Tnchloroethane 
Trichloroethylene 
Xylenes 
Vinyl Acetate 
Vinyl Chloride 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 

;pa I A 

.i .pa 
0.1 ppa 
0.1 ppa 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 

'<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
•0.1 ppa 
'0.1 ppa 

ppa 
ppa 

<0.1 ppa 
.•'A 4 ... \V»4 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.< 

.A f 4 

ppa 
<0.1 ppa 
<0.1 ppa 

<0.1 ppa 
.0.1 ppa 
<0.1 
< <> ! 

<0.1 

0.1 ppa 
''0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
1.23 ppa 

<3.1 
<0.! 

ppa 
ppa 
ppa 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
::.l ppa 
•'0.1 pea 
0.1 ppa 

•'0.1 ppa 
<9.1 ppa 
<0.1 ppa 
(0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa <0 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
v.* rrJ 

•v.. 

<9.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
'0.1 ppa 
<0.1 ppa 
<0.1 
/V> • 

<0 

ppa 
ppa 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 

.1 ppa 
<9.1 ppa 

ppa 
ppa 

<0.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
0.63 ppa 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppi 
<0.1 ppa 
.0*1 ppa 
V • A At 

ppa 
ppa 

<0.1 ppa <0.1 spa 
<0.1 ppa 
<9.1 ppa <0.1 ppa 

<3.1 ppa 
<9.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa • 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
'•0.1 ppa 
<0.1 ppa 
••'J* A 
<0.1 ppa 
•<3.1 ppa 
<0.1 ppa 
<9.1 ppa 
<3.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
9.49 ppa 

<0.1 ppa 
<0.1 ppa 
•'2 ' V f A ftp* 

<9.1 ppa 
<0.1 ppa 
<9.1 ppa 
' "13 • • A 

<0:1 :;a 
<0.1 ::a 
<0.1 :pa 
CO.: ppa 
rn ! •>-.» •u t>y.x 

<9.1 ppa 
<3.1 ppa 
<9.1 ppa 
<0.1'ppa 
<5.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 ppa 
<3.1 ppa 
.'A 4 AAA • V • 4 
••'A * ---' .•»1 *A£ 
•A 9 -A» 'J • A L«<0 
*.i IPS 

-.0.1 ops 
0.1 ppa 

<0.1 ppa 
<0.1 ppa 
<9.1 spa 
<0.1 ppa 
<0.1 ppa 
/ft « AAA ••vba ^$35 
<0.1 ppa 
• rH2 

<0.1 ppa 
<0.1 ppa 
.0.1 ppa 
.0*1 ppa 
<0.1 ppa 
.0.1 ppa 
"5.1 ppa 
. I A ppJ 

•a esa 

0.1 ppa 
<0.1 ppa 
<0.1 ppa 
.'A 4 AAA .'•a iiyn 
'•0 a a PpS 
<0.1 ppa 
/A 4 • ,.i ppa 
<0.1 ppa 
9.1 ppa 
<0.1 ::: 
'0.1 ppa 

> 1 
0.1 ppa 
<0.1 ppa 
.* jy A r fci 

<0.1 ppi 
<0.1 ppa 
<0.1 ppa 
'0.1 ppa 
0.1 ppa 
<0.1 apa 
1.44 ppa 

<0.1 ppa 
•A ' M. • V • A 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 
:2 1 

ppa 
PPi 

•'A • - A A . V • A 
•rl 1 r.*m •  » A  

•.•*'. 1 spa 
<0.1 ppa 
<3.1 ppa 
<9.1 ppa 
<0.1 ppa 
<3.1 ppi 
<0.1 ppa 
<0.1 ppa 
•0.1 ppa 
<0.1 ppa / /» I . - . V#4 DP® 
<0.1 ppa 
;5.1 ??a 
'0.1 ppa 
<0.1 ppa 
C.l ppa 
•\1 ""'S •- V • 4 M T» * 
<0.1 ppa 
<0.1 ppa 
<3.1 ppa 
'A 4 AAA • •J. 4 RJ^A 

* «a® v.* rpa 
*0,1 pp3 
<3.1 ppa 
C.04 ppa 

Total rion-ssthane hydrocarbons 
as propane .2 ppa 2.0 ppa 1.6 ppa 1.5 ppa 2.1 ppa .5 ppa '.53 ppa 
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TABLE 4-3 

SORBENT TUBE ANALYSIS 

371-3-1 371-3-2 371-3-3 ' 271 -4-1 « -. » 
«, * *r; 3T1 .-4-3 

«DL Results Results Results Results Results cS5Uits 

V3A 
Acetsne <0.1 pee <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppi <0.1 ppa <0.1 ppa 
Semens <0.1 pps <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 P?a Srosodichlsrsaethine <0.1 pp> <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa '5.1 ??A <0.1 ppa 
Sroaot'ors '0.1 ppa <0.1 pp# <0.1 ppa <0.1 ppa <0.1 ppa. <3.1 PP2 / .A 4 ppa 
Srasoietfcar.e 'C.l ppe <0.1 ppa '6.1 ppa <3.1 ppa • 0.1 ppa •A < ppa t 1 ?PS 
2-3utsncne <7EK! <0.1 pea <0.1 ppa <0.1 ppa <0.1 ppa <o;i ppa <0.1 pps p:i 
Caracn Disulfide 0.1 pps <0.1 ppa '3,1 ppa '0.1 :?• •' A * ppa . < * •-!* Of .«1 ?pa 
CarhGr. Tetrschicride C.l ppa '<0.1 ppa <0.1 ppa 0.1 ppe <0.1 ppa '-0.1 s» •0.1 PP® CMcrofeenzer.e' •0.1 ppa <0.1 ppa <0.1 ppa •0.1 ppa <0.1 ppa '3.1 PPI ' * 7 V • * :;a 
Chlorsethane •'0.1 ppa <0,1 ppe <0.1 ppa C.l ppa <0.1 ppa 0.1 PP5 ' •*! 4 pea 
Z-CslarMiV/l vinyl ether <0.1 ppa <0.1 ppa <3.1 ppa <0.1 ppa <0.1 ppa <0.1 :>2 •A « > • * pps 
Chlorcfore <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa. A 4 

- V • » pps <0,1 pps <0.1 PCS 
Chlorooethsne <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0,1 ppa <0.1 pps 0.1 ppa 
Dibroaochlorosethane <0.1 ppa (O'.l ppa -'0.1 ppa <0.1 ppa <0.1 'ppa <0.1 ppu A * • li ppa 
l,l-Dich!orcetnane <0.1 ppa -0.1 ppa <0.1 ppa <0.1 ppa <0.1 ?P3 ~ <0.1 pps • •* < pps 
i,2-Di:hloroethane <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 fpa <0.1 ppa 
1,1-DichIsrcethene <0.1 ppa <0.1 ppa <3.1 ppa <0.1 ppa •• A 4 • v • • ppa <0.1 ppa 3.1 ppa 
trans-l,2-Dichicrcethene <0.1 ppa <0.1 ppa <0.1 ppa "0.1 ppa 'v.! ppa 'f> < •• • * P?3 A: 4 • « * ppa 
1,2-Dichlarcprcpane <0.1 ppa <0.1 ppa <0.1 ppa <3.1 ppa <0.1 ppa <0.1 ppa .-•A 4 * pps 
cis-l,3-Di:hIorapropsne <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa *. 1 »• • * pps 
t'ans-i ,3-"i:!i!orD?r3pene <0.1 ppa <0.1 ppa <0.1 ppa 0.1 ?pa 0,1 ppa ppa * * 

Etftvl semere '0.1 ppa <0.1 opa <0.1 ppa 0.1 ppa <0,1 :;a • A 4 
. v « A PPS * * PP2 Z-HexancneiilnSK) •0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa :C.l ppa "'.I ' 

(ethylene Chloride <0.1 ppa <0,1 ppa <3.1 ppa 0.1 ppa' A 4 • • * ppa (0.1 ppa 1 A ppa 4 -Nethv 1 -2-?en tanone i«IB!C5 <0.1 ppa <0.1 ppa <0.1 ppa . <0.1 ppa <0.1 ppa <0.1 ppa V I *  pes Sty rare <0.1 ppa C.l ppa <0.1 ppa. <0.1 ppa <0.1 ppa <0.1 pps <0,1 ppa :,l,:,2-Tatra:niaroet!iane .0.1 ppa (0.1 ppa <0.1 ppa <0.1 ppa <3.1 ppa <0.1 spa . A * P?s TetraciUorcethyiene <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa 7 ppe 
Toluene <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa «3.1 P?s •0,1 Ppa 1,1,1-IrichIoroethane <0.1 ppa <0.1 ppa- <0.1 ppa <0.1 ppa <0.1 ppa '0.1 ppa <0.1 ppa 
:,i,2-Tr::hloroethane <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa (0.1 PP3 <0.1 ppa •' • * . » A P?s trichioroethylene <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa <0.1 ;?a P?S Xylenes •0.1 ppa <0.1 ppa <0.1 ppa <3.1 ppa <0.1 ppa <3.1 PP-a •• i • • '4m P?s Vinyl Acetate <0.1 ppa <0,1 ppa <0.1 ppa <3,1 ppa (C.l P?a <3^ PPJ • A  4  ??« Vinyl Chloride <0.1 ppa 0.35 ppa 0.53 ppa J.97 ppa 1.32 ppa V) • « W<» PPS I  m A  

. IW'/ ??s 
Total .-.cn-iethane hydrocarhons i 
is propane < 1.2 ppa 1.7 ppa 1.5 ppa 1.3 ppa < 3 * • ppa 7 ̂  ppa * A • « V PPS 
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VSfi 
Acetone 
Benzene 
Broaodichlcraaethane 
Brosofora 
Brasoaetftane 
Z-Butanone ; ?*EJf; 
Carbon Sisulfids 
Carbon Tetracticriae 
Chlorobenzene 
Zhlorcetfcare 
2-ChI oroeihy 1 vi-ny 1 ether 
Chlorofore 
Chloroaethane 
"itrroaochlcrciethane 
1.1-Dichiorca:nane 
1.2-DichIaroettiaiie 
1.1-Oic.'ilorssthene 
trans-i, 2-S i c n I oroe tf; en e 
1.2-2ichloro3ro3ane 
zis-i.C-Cichlcrcsrspene 
trsns-1,C-Sichlaroprcpens 
Cthyl Benzene 
2-Hsxaiicnei .tnSiC'} 
."ethylene Chlcriae 
4-?«ethvl -2-?sn tanonet HI3K) 
Styrene 
i,l,2.2-7etrj:hicrsethane 
Tetrac3iorcethvleoe 
"oluene 
1.1.1-Trichloreethane 
1.1.2-Trichiorcethane 
Trichioroethylene 
Xylenes 
Vinyl Acetate 
vinyl Chloride 

"otal nor.-sethane hydrocarbons 
as propane 

TABLE 4-4 

SORBENT TUBE ANALYSIS 

571-5-1 371-5-2 371-5-3 271-5-1 3T1-6-2 271-5-3 

Sesuite Results Sasults Results Results results 

<0.1 ppa <9,1 ppa <9.1 ppa <9.1 ppa <3.1 ppa <0.1 pps <3.1 ppa 
<0.1 ppa <9.1 ppa <9.1 ppa 3.1 ppa <3.1 ppa <0.1 m <3.1 P54 
<9.1 ppa <9.1 ppa <0.1 ppa <3.1 ppa <9.1 ppa <0,1 :;a '0.1 F?a 
<9.1 ppa <9.1 ppa <0.1 ppa •0.1 ppa <0.1 ppa <0.1 •A < ppa 
<9.1 ppa <9.1 ppa <0.1 ppa 1 r.na r>a "0.1 ppa ••A 4 • * 4 ppa 
<9.1 ppa <0.1 ppa <0.1 ppa '0.1 ppa <0:1 ppa • A, 4 \ 1 ppa 
-.9.1 ppa <9.1 ppa '0.1 ppa 0.1 ppa ;:A • t * :pa 
<9.1 ppa <0.1 ppa ..1 ppa 0.1 ppa ppffl .' \ i •• V . i ' i * ppa 
<3.1 ppa <9.1 ppa ••0.1 ppa 0.1 ppa <3.1 ppa .* A. « •. V • • - - * j* l*M • *1 < • .• » m F?3 

<9.1 ppa <9.1 ppa ;v.l ppa <3.1 ppa '0.1 ppa •'C.1 PF5 ' v • A VA 
<3.1 ppa <9.1 ppa <0.1 ppa <9.1 ppa <9.1 ppa : A 11 ??> '0.1 ppa 
<9.1 ppa -<9.1 ppa <0.1 ppa '0.1 ppa <0.1 ppa <0.1 ppa rA « W t * ppa 
<9.1 ppa <9.1 ppa <0.1 ppa <3.1 ppa <0.1 ppa •a i V • i — yy- •A « w « A ppa 
<9,1 ppa <9.1 ppa •'0.1 ppa -3.1 ppa '•<0.1 ppa •A , '. J . A ppa , A • V • A ppa 
<9.1 ppa <0.1 ppa <9.1 ppa <3,1 ppa <0/1 ppa A < F?3 <*, J "A 
<9.1 ppa <0.1 ppa <0.1 ppa -9.1 ppa <3.1 ppa '.V .1 PPI A « .ViA ppa 
<3.1 ppa <0.1 ppa <9.1 ppa <0.1 ppa <3.1 ppa <A 1 pps • A • ppa 
'.3«i ppa -O.i ppa ,:0.1 ppa '0.1 ?pa •'3.1 ppa '9.1 •A 4 » A :pa 
<9.1 ppa <9.1 ppa <0.1 ppa •0.1 ppa <3.1 ppa •'A < •- V • A ppa •' A 4 pps 
<'0.1 ppa <9.1 ppa <9.1 ppa '3.1 ppa ' v . A il'/itl •' A ' • A * • A :p» 
<9.1 ppa <0.1 ppa <0.1 ppa '0.1 ?ps <0.1 ppa .'A 4 A * spa 
•'0.1 ppa <0.1 ppa "M ;?» 0.1 :pa <0.1 ppa '"ft ' *»»*• 0.1 ?fi 
0.1 ppa <9.1 ppa 'y t V i l  0 f l M  <0,1 ppa 0.1 ppa / A 4 *. 4 • I * r?3 

<9.1 ppa <9.1 ppa <9.1 ppa 5.12 ppa. C.l ppa /A 4 . . .A At A »P* A 4 FSB 
<3.1 ppa <0.1 ppa <3.1 ppa <9.1 ppa <0.1 ppa /A t - S/ • A spa 3.1 ppa 
<0.1 ppa <9.1 ppa <0.1 ppa 0.1 ppa / A 4 mmm V.A pps <9.1 ppa /.A 4 ppa 
<9.1 ppa <3.1 ppa <3.1 ppa <3.1 ppa <0.1 spa <3.1 ppa ppa 
-8.1 ppa <9.1 ppa <3.1 ppa <'0.1 ppa <0.1 ppa <0.1 ppa .' • i ' •• • * ppa 
:0.i ppa <3,1 ppa (9.1 ppa <3.1 ppa :-J. 1 Ppa .'A 4 . :> I i ppa A 4 • V.A ppa 
<0.1 ppa <0.1 ppa. <0.1 ppa <9.1 ppa <0.1 ppa <0.1 ppa 'A i - 4 . * ppa 
<3.1 ppa <0.1 ppa <0.1 ppa <3.1 ppa <3.1 ppa <3.1 ppa •0.1 ppa 
<0.1 ppa <3.1 ppa <0.1 ppa <3.1 ppa <0.1 ppa <0.1 ppa <0.1 PP« 
,v.i Ppa .v.1 ppa <3.1 ppa <0.1 ppa <0.1 ppa •' A < ••V.A ppa •A f ppa 
<9.1 ppa <3.1 ppa <0.1 ppa •0.1 ppa <0.1 ppe <3.1 FP« -•'A 4 V • A ppa 
<3.1 ppa 0.59 ppa 1.41 ppa 1.31 ppa 3.72 ppa 0.33 ?S1 *:.Si pea 

.2 spa 1.6 ppa ?P® 
* 

Z.3 ppa 1.7 ppa • I 503 1 ? r.-a • a 7 ^ 
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.TABLE 4-5 

SORBENT TUBE ANALYSIS 

SI2-1-1 3T2-1-2 ST2-1-3 3T2-3-1 ST2-3-2 3T2-3-7 

WL Results Results Results Results Results Sesults 
MAA. I WH 

Ace t s.i e 
Benzene 
Brcaobichloroaethane 
Brcaofsri 
Brosoaethane 
2-Eutanone ;KEK! 
Careen iisulfids 
Carbon Tetrachloride 
Chlsrcbenzene 
Chlorcethane 
2-Chlorcethylvinyi ether 
Chlorofora 
Chloroesthene 
Cifirosochlpraaethane 
iJ-Dicblcrcethane. 
1,2-Dicnioroethane 
1.1-Dichlorsethene 
trans-i,2-0ichlorcethene 
1.2-Dichlorcprcpane 
:is-i,3-D:chioropropene 
trans-l.C-Sichlsrspropene 
Ethyl Benzene 
Z-Rexar.oneiMK! 
."ethylene Chloride 
'-?1et hy 1 -2 -Pen t anone i .1 ISfC; 
Sty'rene 
2 - etrachl orcethane 

3etracr.ioroethyle.ne 
'oluene 
1.1.1-Tricr.loroethane 
1.1.2-TrichIcrcethane 
Trichloroethylene 
Xylenes 
Vinyl Acetate 
Vinyl Chloride 

Total non-sethane hydrocarbons 
as prooane 

•O.i ppa 
<0.1 ppa 
10.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
3.1 cpa 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 ppa 
<9.1 ppa 
'A . Vi 

'•V a 4 
/A , V • A 

1 ppa 
<9.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 

ppa 
ppa 

"••1 ?P» 
<0.1 ppa 
<0.1 ppa 
-0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 

<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
•'A * -M« \ -JTI 
.0.1 ppa 
<0.1 ppa 
<0.2 ppa 
<0.2 ppa 
<9.1 ppa 
<9.1 ppa 
<9.1 ppa 
<0.1 ppa 

-<0.1 ppa 
<0.2 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<3.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.2 ppa 
<0.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.2 ppa 
<0.1 ppa 
'<>0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
3.43 ppa 

1.2 ppa 3.S ppa 

<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1. :?a 
<0.1 ppa 
<9.1 ppa 
<3.2 ppfl 
<0.1 ppa 
<9.1 ppa 
<0.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 ppa 
<0.2 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
9.71 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 ppa 
<9.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.1 ppa 
3.45 ppa 

:pa 
ip« 

-A « 

<0.1 
<0.1 
<0.1 ppa 
<0.1 ppa 

ppa 
ppa 

<0.2 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<9.2 ppa 
<3.1 ppa 
<9.1 ppa 
-.0.1 spa 
<0.1 ppa 
<9.1 spa 
'0.1'ppa 
<3.1 ppa 
<9.1 ppa 
'0.1 ppa 
<9.1 ppa 
<0.1 ppa 
<0.1 ppa 
0.1 ?pa 

•0.1 ppa 
'.0.2 p pa 
<0.2 ppa 
<0.1 ppa 
<0.1 ppa 
0.1 ppa 

<0.1 ppa 
<0.2 ppa 
<0.1 ppa 
2.07 ppa 

•' •> < 

(O.i -ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 

ppa 

'0.1 ppa 
<0.1 spa 
<0.1 ppa 
<0.1 ppa 
<0.1 spa 
<0.1 ppa 
<0.1 ppa 
<0.1'ppa 
•--9.2 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 

ppa 
.1 spa 

ppa 
<9.2 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.2 ppa 
<3.1 ppa 
<0.2 ppa 
<0.1 ppa 
" ' ?pa 

ppa 

'0.' 

<0-V « 4 

v>«4 
/A f . V • A 

4.1 11 ppa 

* 
ppa 2.5 ppa 1.7 ppa 

<0.1 ppa <0.1 spa 
'A * V«i ppa •0.1 ppa 
<0.1 ppa 3.1 ppa 
'A 4 7.4 ppa 0.1 ppi 
3.1 ppa •'0.1 spa 

'r> * « «* ppa :.l ;;r. 
' A 1 • 1 4 spa •'0.1 
•A * • 4 ppa '•3.1 spa 
.'A * V t 4 ppa <0.1 spa 
•' A 4 cpa <9.1 ppa 
<"0 1 pp.: <0.1 ?pa 
<0.1 ppa <0.1 ppa 
<9.1 cpa (C.l ppa 
<0.1 PP.# <0.1 ppa 
) • i •spa <3.1 psa 

'0.1 ppa <0.1 ppa 
<0.1 ppa <9.1 ppa 
'0.1 PP° '••0.1 Ppa 
<0.1 AM <0.1 ppa 
<0.1 ppa <0.1 ppa 
/A 4 '•J .1 ?pa <3.1 ppa 
.'A 1 .14 Ppil "O.i psa 
•A • 
• v'a 4 « • 4 
0.1 ppa .0.1 ppa 

<0.1 ??a <9.1 :?a 
<0.1 ppa 7 t * 

'' V • 4 ppa <3.1 ppa 
<3.1 ppa .3*1 ppa 
'A i V 4 * ppa '0.1 ppa 
/A 1 • 7 .-4 ppa 0.1 ppa 
/A « . J • 4 spa ••9.1 ppa 
<0.1 spa <0.1 ppa 
<0.1 ppa <3.2 ppa 
<0.1 spa '0.1 ppa 
* ^0 ppa 0.50 spa 

ppa l.s ppa 
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TABLE 4-6 

SORBENT TUBE ANALYSIS 

# 

fIDL 

m 
Asetcne <0.1 ppa 
ier.isre <0.1 spa 
rrcecdichisrsaethane <0.1 spa 
•'•sisfsrs <0.1 ppa 
:r:.-oaetnar.3 <0.1 ppa 
I-3'iigflsns CK! <3.1 spa 
Oi.'sss Ils.lfss'e 0.1 ppa 
Oirbon TgtracrCcride '<0.1 pps 
Ohlcrosensene 3.1 ppa 
Islsrsethaire <0.1 ppa 
3-Chlaroethy I v my I ether <9.1 ppa 
Chlorafara <0.1 pps 
Chlaroaethane <0.1 pps 
Z-ifcrcsachiorcfttfcins. 30.1 ppa 
l,l"9i:hlcr:ethane <0.1 ppa 
l,2-"ichiarcsthin6 <0.1 pps 
l.l-Dichlcrcethens <0.1 spa 
trans-i. 2-3 ish I'crcstfcene <0.1 ppa 
1,2-jichlsrcprapane <0.1 ppa 
sss-iC-Omriorccrspene <0.1 ppa 
trani-i.O-Oicniorpprapene <0.1 spa 
Zthvi 3en:ens 0.1 pps 
IHexar.sreilnSO • C.l spa 
Methylene Chloride C.l pps 
•-He tftv.1 -2-Ps n tar.one i .1 IBS 5 C.l ppa 
rtyrene <0.1 ppa 
1, i,2,2-T;trach1sroethane <0.1 ppa 
"etrachioroethylene <0.1 ppa 
'•Skene <0.1 spa 
l.l.i-'richiorssthar.e '0.1 ppa 
l.l,2-Tr:s:.kroethane C.l ppa 
'richlorsethviene <0.1 spa 
Xylenes C.l ppa 
Vinyl Acetate <0.1 pps 
vinyl Chlsride <0.1 ppa 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0,1 ppa 
<3.1 ppa 
<0.1 pps 
C.l PP2 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
C.l ppa 
<0.1 spa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 spa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
0.1 pps 

1.40 ppa 

<0.1 ppa 
<0.1 ppa 
v.l pps 

<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
0.1 ppa 
0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<5.1 ppa 
<0.1 ppa 
<0.1 pps 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
10.i ppa 
0.1 spa 
;0.1 ppa 
<0.1 ppa 
(0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0'.l ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
0.33 ppa 

<0.1 ppa 
•0.1 ppa 
<0.1 spa 
•0.1 ppa 
0.1 pps 

•0.1 psa 
<0.1 .ppa 
'0.1 ppa 
<0.1 ppa 
<C.l ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 pps 
0.1 ppa 

<0.1 ppa 
<0.1.ppa 
<0.1 ppa 
<0.1 pps 
0.1 pps 
<0.1 spa 
<0.1 pps 
-0.1 ppa 
<0.1 ppa 
<0.1 ppa 
<0.1 pps 
<0.1 ppa 
<0.1 ppa 
<0.1 ppa 
'0.1 ppa 
<9.1 pps 
<0.1 ppa 
<9.1 ppa 
<0.1 pps 
1.60 p:s 

"sial r.on-sethar.e hydrocarfeens 
is propane •: ;M ppa. 1.4 spa 

372-M 2T2-3-2 

Fesulte Results 

<0.1 pps <0.1 ppa 
C.l pps <0.1 ppa 
<0.1 pps C.l ppa 
C.l spa C.l ppa 
C.l pps <0.1 spa 
C.l ppa C.l pps 
.•» Z ' • 

C.l ::: C.l spa 
C.l ppa C.l ppa 
C.l spa C.l spa 
C.l ppa C.l ppa 
<0.1 pps C.l spa 
C.l pp? <0.1 spa 
<0.1 ppa <0.1 ppa 
<0.1 ppa C.l ppa 
<0.1 pps C.l spa 
<0.1 ppa C.l pps 
<0.1 spa <0.1 pps 
C.l psa <0.1 ppa 
0.1 ppa C.l ppa 
3.1 spa 3.1 spa 
C.l SS5 <3.1 spa 
<3.1 spa C.l ppa 
C.l spa C.l ppa 
<0.1 spa <0.1 pps 
C.l ppa <0.1 ppa 
<0.1 pps C.l spa 
<0.1 pps C.l ppa 
<0.1 ppa <0.1 ppa 
C.l pps C.l psa 
C.l ppa <0.1 ppa 
C.l pps <0.1 pps 
<0.1 ppa C.l ppa 
C.l ppa <0.1 ppa 
3,3? :pa <0.1 ppa 
r 
..6 ppa •' 1.2 pps 

w .• 

:?.! ppa 
C.l  ppa 
<0.1 spa 
0.1 ppa 

3.1 ;:s 
• 1 - X>-
0. 1 spt 

spa 
C.l spa 
0.1 spa 
C.l ppa 
<0.1 spa 
;0.1 ppa 
0.1 spa 
3.1 ppa 
3.1 ??• 

<0.1 ppa 
0.1 spa 

;'.l ??• 
•••' * w.3 
o.l spa 
0.1 SPS 

'0.1 ppa 
<0.1 spa 
<0.1 ppa 
9.1 spa 
<0.1 ppa 
<0.1 ppa 
0.1 spa 
C.l ppa 
<0.1 pps 
<3.1 spa 
'3.1 ppa 
1.73 spa 

pps 
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TABLE 4-7 

SORBENT TUBE ANALYSIS 

3i; 1-4-1 372-4-2. 3T2-3—3 

Ml Results Results P.esui ts 
VQfi 

Scetsne (0.1 ppa <0.1 . ppa <0.1 ppa (0.1 spa 
Benzene (0.1 ppa <0.1 ppa <3.1 ppa •0.1 ppa 
Broaodichlsroaethane <0.1 spa <0.1 ppa (0.1 ppa 0.1 ppa 
Eroaofcra '0.1 ppa (0.1 ppa •(•3.1 ppa 0.1 ppa 
Sroaoaeihsne 0.1 spa ••••• 1 ppa '0.1 spa (3.1 spa 
2-3uiar,'ene ihSI} (0.1 ppa <0.1 spa '3.1 spa 0.1 ppa 
Carson Bisulfide '.3.1 spa / A * V • * ppa (0.1 psa (0.1 spa 
Carbon Tetrachloride (0.1 ppa (C.l ppa <0.1 ppa <0.1 psa 
Chlorobsnzene (0.1 ppa •'A * i t *  ppa (0.1 ppa (0.1 ppa 
Chloroethar.e (0.1 ppa <0.1 ppa <0.1 ppa 0.1 ppa 
2-ChIorcethylvinyl ether <0.1 ppa <0.1 ppa <0.1 ppa (0.1 ppa 
Chiorotors <3.1 ppa <0.1 ppa <0.1 ppa <0.1 ppe 
Chlorofethane <3.1 ppa <3.1 ppa <0.1.ppa 0.1 ppa 
Bibrcaochtoroaethane <0.1 ppe <3.1 ppa (Oil ppa . 0.1 ppa 
Iji-Dichloroethane <0.1 ppa <0.1 ppa 0.1 ppa (0.1 ppa 
1,2-OichIoroethsne (0.1 ppa (0.1 ppa <0.1 ppa 0.1 ppa 
l,i-Dicnlcr:ethene <0.1 ppa (3.1 ppa <3.1 ppa •(0.1 ppa 
trans-i.C-Cichloroethene 'iO.l ppa (0.1 ppa <3.1 ppa 0.1 ppa 
i,2-2i;hlorc?rcpane (0.1 ppa (0.1 ppa <0.1'ppa (0.1 ppa 
cis-l.C-jichiorcprcoene (0.1 ppa <3.1 ppa (0.1 ppa 0.1 ppa 
trans-i .C-Dichlarcprossr.e (3.1 ppa <*.1 spa 0.1 :ss v.. PS3 
ethyl Esncere 0.1 spa (0.1 spa •0.1 spa 0.1 ppa 
I-rexancneihnBK) <3.1 ppa <0.1 ppa 0.1 ppa (0.1 spa Sethvlene Chloride (0.1 ppa <0.1 ppa <0.1 ppa <0.1 pp« 
4-!fethvi-2-3sntarione!>)I9h) '0.1 ppa <3.1 ppa <0.1 ppa •0.1 ppa Stvrene (0.1 ppa <0.1 ppa <0.1 ppa <0.1 ppa 
1,1,2,2-Tetrachloroethane <0.1 ppa <0.1 ppa <3.1 ppa 0.1 spa Tetrachloroethylene <0.1 ppa <0.1 ppa (0.1 ppa <0.1 ppa 
"oluene Oil ppa <0.1 Ppa <0.1 ppa 0.1 spa 
i,i,i-Tri:hloroethane <0.1 ppa (0.1 ppa <0.1 COB (0.1 ppa 
1,1,2-Trichloroethane <0.1 ppa <0.1 ppa 0.1 ppa (0.1 spa 
Trichioroethyiene <3.1 ppa (0.1 ppa <0.1 ppa (0.1 ppa 
Xylenes <0.1 ppa <3.1 PP» <0.1 ppa (3.1 ppa 
Vinyl Acetate (0.1 ppa 'o < ••v • 4 PP« <0.1 ppa 0.1 ppa 
•'inyl Chloride <0.1 ppa 0.93 ppa 0.99 ppa 1.51 ?jS 
Total non-aethane hydrocarbons * 

as prcsane < 1.2 spa 1.3 ppa 1.3 ppa 2.2 psa 
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5.0 QUALITY ASSURANCE 

5.1 QA OVERVIEW 
la order co provide our clients with precise and accurate 

analytical results, Scott has developed and maintains a quality assurance 
program chat meets all the requirements of the documents listed below: 

o U.S. EPA, SW-846, Test Methods for Evaluating Solid 
Waste, Chemical/Physical Methods, 3rd Edition, 
November 1986. 

o 40 Code of Federal Regulations(CFR), July 1986, 
Part 58 Ambient Air Quality Surveillance 
Part 60 Standards of Performance for New Stationary Sources 
Part 61 National Emissions Standards for Hazardous Air 

Pollutants 
Part 136 Guidelines Establishing Test Procedures for the 

Analysis of Pollutants 
Part 141 National Primary Drinking Water Regulations 

o U.S. EPA, 600/4-79-020, Methods for Chemical Analysis 
of Water and Wastes, March 1983. 

o Standard Methods for the Examination of Water and 
Wastewater, 14th edition, 1975. 

o U.S. EPA Contract Laboratory Program, Statement of 
Work for Organic Analysis, July 1987. 
All samples received by Scott are handled In the brief outline 

described below to assure that proper Identification, storage, analysis, 
and reporting Is accurate. 

-Chain of custody forms are generated, samples are logged In, 
type of testing Is assigned. 

-Samples are preserved and/or stored properly. 
-Samples are signed In/out and dated by the analyst. 
-Instruments are calibrated and/or standardized. 

21 
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SET 2028-0L-0689 

-Raw data of the analysts Is reviewed by the operator to 
determine if corrective action Is necessary. 

-All raw data, calculations, and quality control data are com­
piled and submitted to lab manager/supervlsor/projecr manager. 

-A report Is generated, typed, and proofread. 
-The draft Is reviewed by the project manager, the lab manager/ 
supervisor, and by the quality assurance manager. 

-The final report Is corrected, copied, and then Issued. 
5.2 SAMPLE CUSTODY 

All samples submitted to the laboratory must be accompanied by a 
chain of custody/analysis request form. If one does not accompany the 
samples, one will be assigned at the time of receipt. All samples will be 
Inspected to determine tf there was any damage during transportation that 
may prevent or bias the analysis of the samples. Each of the samples will 
be logged In by lab personnel and assigned a lab number. Prior to removal 
or replacement of the samples from the storage area, the analyst must sign 
and date the chain of custody form. The original chain of custody sheets 
remain In the custody of Scott, unless otherwise specified. 
5.3 BLANKS AND DUPLICATES 

Field blanks and laboratory blanks are analyzed to Insure that no 
contamination occurred during conditioning, sampling, storage, and analysis 
of the sorbent traps, tf It has been determined that a contamination 
exists la the sample and that the results of the analysis of the sampLes 
are biased, the analysis Is halted and corrective action 1s taken. Blanks 
accompanying a set of samples exhibiting concentrations of the organic 
compounds of Interest will be used to correct the results of the samples. 

Duplicate analysis Is performed to determine the precision of the 
techniques and equipment utilized. Since the samples are collected on 
sorbent traps to be completely analyzed, duplicate Injections of the 
samples cannot be done. Duplicate samples must be collected In the field 
using Identical sampling conditions. Collecting these duplicate samples 
will Indicate the precision of the sampling equipment and Techniques. 
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A single calibration check standard was used to determine If the 
Instrument Is drifting. If the drift exceeded 155 from day to day, correc­
tive action was taken. 

Quantitation of the samples was done utilizing the Inrernal 
standard technique. Internal standards were flash-Injected on to each 
of the samples. 

Calibration of the GC/MS was done every 12 hours of GC/MS 
operation using FC-43 (perfluorotributylamine) and 3FB (bromofluorobenzene). 
Scott has met the Ion abundance criteria for BFB only as stated in Method 
3240 of U.S. SPA SW-846, (see Table 5-1). 
5.4 IDENTIFICATION AND QUANTITATION 

Identification of the compounds of Interest were done by deter­
mining the retention times of rhe compounds using the external standard 
technique and by scanning the primary Ion at that particular retenrlon. 
time. Identification of unknown compounds, that may b.ecome target com­
pounds, will be determined by comparing the total spectra of the unknown to 
spectra In the NBS library. 

U k 
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TABLE 5-1 

3PB KEY ION ABUNDANCE CRITERIA 

^a3s Ion Abundance Criteria 

50 15 to 40% of mass 95 

75 30 to 60% of mass 95 

95 base peak, 100% relative abundance 

96 5 to 9% of mass 95 

173 less than 2% of mass 174 

174 greater than 50% of mass 95 

175 5 to 9% of mass 174 

176 greater than 95% but less than 1.01% of mass 174 

177 5 to 9% of" mass 176 

21 



-18-

APPENDIX A 

CHAIN OF.CUSTODY FORM 

k «• 28 

ScotT Environmental Terhnrinov Inr 
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TABLE 3-1 

LANDFILL GAS ANALYTICAL DATA 

COMBE FILL SOUTH LANDFILL 
MORRIS COUNTY, NEW JERSEY 

Samole ID 7&CH4 % 02 %N2 % CQ2 %co ppm.lHRS tram TVC1 HHV 

GT 1-1 66.7 23 8.0 20.0 <13 143 4137 689 

GT 1-2 68.7 23 83 213 <13 153 44.76 687 

GT 1-3 48.7 3.4 273 213 <13 231 1832 484 

GT 1-4 50J) 33 283 177.9 <13 336 36.60 500 

GT 1-5 463 43 34.0 143 <L0 L74 21.12 468 

GT 1-6 4S.0 A& 2£5 17.9 <1.0 230 18.99 45Q 

AVERAGE 543 3.4 23.1 183 <13 6.77 30.19 546 

GT 2-1 46.7 63 393 73 <L0 ND 2732 467 

k'iT 2-3 403 6.9 43.4 9.6 <L0 ND 19.05 401 

\iT2-4 40.1 6.9 43.4 9.6 <L0 ND 18.02 401 

GT 2-5 383 93 49.4 3.1 <13 ND 16.98 383 

GT 2-6 383 92 49.4 3.1 <13 ND 21.1 383 

AVERAGE 40.7 73 453 63 <13 ND 2033 407 

OVERALL AVERAGE 473 5.6 34.0 12.6 <L0 3.4 2536 477 

Notes 

1. TVC1 is total volatile chlorinated orgastics, ppmv, expressed as methylene chloride. 
2. HHV (higher heating value) of the gas is basied on methane content, BTU/scf. 
3. PPM H2S is a total mercaptans and hydrogen sulfide, expressed as PPM H2S. 
4. ND indicates Not Detected. 
5. Average gas temperature • 70 degrees Fahrenheit. 
6. Samples collected 2/15/89 to 2/16/89 

u * 



NOTES'. 
1. GAMIEST WELLS LOCATIONS TO BE 

VERIFIED IN FIELD. 
2. SUE MAP BASED ON MAP DEVELOPED 

BY LAWLER5JMATU5KT SKEUY ENGINEERS. 

FIGURE 5 
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Condensate Sampling Report 



Memorandum 

To: Kevin Farmer 

From: R.M. Rybinski fcpnfZ-

Date: 9/13/89 

File; 3013.012.322 

Subject: Combe South Landfill - Condensate Collection Copies: JJKeegan 
RDJones 
SWAnagnost 
AJCaracciolo 
John Knox 

On September 6, 1989 at 10:10 a.m. John Knox of the O'Brien *8 Gere Edison 
Office and this writer arrived ."'at:, the Combe Fill South landfill^near 
Chester, New Jersey to collect condensate from the gas extraction.; well 
GT-1. . st-z- •' 
.***< . . .  . . .  . i :  v-1 r - V ..U- • v ' * 

VATCV^attA tia « TV-' Well GT-1 was chosen be«ii^i^is,^^P«P<w^^ 
temperature' than. WellTGT^',-^ Thetefo»f^tmdensatd:^roiductiqri;^s1wiHt5_ ^ 
greater for Well GT-1. The 1 hp regenerative exhauster and piping^'^^^ 
was used in February 1989 for gas sampling was utilized. condenser 
was constructed of V I.D. soft copper tubing coiled'in a 'cooler'ff^c1ced^v:v ' 
with ice. A trap with a valve was""used to drain'off. the condensate^ 

Initially the exhauster was'-adjusted-to draw approximately • 5 CFM^of'gas 
to minimize the well shortcirCuiting to the atmosphere «tid lowering 'the 
relative' humidity of the gas.. The ; landfill gas was 76°F, the~methane 
gas concentration was 62%, the HnlJ meter , was 3 ppaf 'in the well'. Sn^ierp > . 
in the atmosphere. Condensate produdtidn; was a maxiaua of approximtely^5: . 
one-half to 2/3 cup of condensate per ̂our^ -A totaI~o£ TV pints ef icoh^en-.'? : 
sate was collected in approximatelyjgrnn}:hours? 
The pump was left running for approximately 
the gasoline in the generator ran 

On September 7, 1989 at 7: 2i^^^TM^^^mrned ~t<r_the' site. There was 
approximately % cup of condensate" collected overnight. The exhauster's 
pumping rate was increased to approximately'17.5 CFM to increase the conden­
sate production. Initially the methane concentration was 62%, the gas 
temperature was 76°F, HnU was zero in the atmosphere. Conductivity of 
the condensate was 35 micro-ohms. During day the percent methane 
value gradually decreased from 62% to 47%. by 2:30 p.m. This indicates 
that the well may have been short-circuiting to the atmosphere. Approxi­
mately 2 pints of condensate were collected at approximately the same 
rate of % cup per hour. We stopped collecting condensate at 3:00 p.m. 
8 dis-assembled all the equipment and left the site at 3:45 p.m. John 
Knox sent the samples to York Laboratories in Monroe, Connecticut. The 
sample containers sent were: (2) 40 ml vials for SW846 Method 824D (Volatile 
Organics, (1) pint for COD, TOC 8 Phosphorus, (1) pint for TkN, NH3N 8 
NO3B111 (1) pint for BOD5, and approx. (1) cup in a quart container for 
phenolics. The total amount of condensate collected was approximately 
3% pints. The goal was to collect (6) quarts of condensate; 

-c 

DMt: X. - 33 
66:24 



September 26, 1989 

30890-1587 
O'BRIEN & GERE 
Raritan Plaza 1 

Edison. New Jersey 08837 
Re: Combe Landfill South 

Attention: Mr. Kevin Fanner 
PURPOSE 
One sample was submitted to York Laboratories Division of YWC, Inc. by O'Brien 
& Gere. The client requested the sample be analyzed for TCL volatile organics, 
ammonia-nitrogen, biochemical oxygen demand (5 day), chemical oxygen demand, 
nitrate-nitrogen, phenols, phosphorus, total kjeldahl nitrogen and total organic 
carbon. 
METHODOLOGY 
Volatile organics were determined using purge and trap GC/MS. The instrumenta­
tion used was a Tekmar Dynamic Headspace Concentrator interfaced with a Hewlett-
Packard Model 5995C GC/MS/DS. 
Phenols were determined colorimetrically after preliminary distillation. 
All other analyses were conducted according to Standard Methods for the Examina­
tion of Water and Wastewater. 16th Edition, 1985, APHA-AWWA-WPCF; and Methods 
for Chemical Analysis of Water and Wastes. USEPA 600/4-79-020. 
Volatile organics were determined according to USEPA Contract Laboratory Program 
Protocols, Organics Analysis IFB WA 87K236/37/38. 

The results are presented in the following Tables. Also enclosed as Appendix 
A is the data package containing all relevant QA/QC and raw data. 

The liability of YUC, Inc. is limited to the actual dollar value of this project. 

RESULTS 

JCC/md 
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• 
TABLE 1.0 Aqueous 
30890-1587 

O'BRIEN & GERE EPA TCL VOLATILE COMPOUNDS 
All values are ug/L. 

Sample Identification 
Dilution Factor 1.0 1.0 
Method Blank I.D. >G0964 >G0964 

Method 
Method Detection Limits 

Compound B1ante GT-1 with no Dilution 
Chloromethane U U 10 
Bromomethane U U 10 
Vinyl Chloride U U 10 
Chloroethane U U 10 
Methylene Chloride 2J U 5 
Acetone 13 10B 10 
Carbon Disulfide U U 5 
1.1-Oichloroethene U U 5 
,1-Oi chloroethane U U 5 
2-Dichloroethene (total) U U 5 

uhloroform U U 5 
1.2-0ichloroethane U U 5 
2-Butanone U U 10 
1.1.1-Trichloroethane U U 5 
Carbon Tetrachloride U U 5 
Vinyl Acetate U U 10 
Bromodichloromethane U U '5 
1,2-Dichloropropane U U 5 
cis-l,3-0ichloropropene U U 5 Trichioroethene U U 5 
Dibromochloromethane U U 5 
1.1.2-Trichloroethane U U 5 
Benzene U U 5 
trans-l,3-Dichloropropene U U 5 Bromoform U U 5 
4-Methyl-2-pentanone U U 10 
2-Hexanone U U 10 
Tetrachloroethene U U 5 
1,1,2,2-Tetrachloroethane U U 5 
Toluene U 21 5 
Chlorobenzene U 3J 5 
Ethyl benzene U 16 5 
Styrene U tJ 5 
Xylene (total) U 33 5 

J, B - See Appendix for definition. 
Note: Sample detection limit = MDL x dilution factor. 

200\OTV«renjRNP^«NiqNR0EC0NNKnuJf0&46B*(203)294458 35 



TABLE 2.0 
30890-1587 

O'BRIEN & GERE INORGANICS 
» 

All values are mg/L. 

Parameter 
Ammonia-Nitrogen 
Biochemical Oxygen Demand (5 day) 
Chemical Oxygen Oemand 
Nitrate-Nitrogen 
Phenols 
Phosphorus, total 
Total Kjeldahl Nitrogen 
Total Organic Carbon 

200 MONROE 7LWSBKE • MONROE. CDNNECnCLT 0646B • OT31 Si 44SB 



APPENDIX 

U - Indicates that the compound was analyzed for but not detected. 
J - Indicates that the compound was analyzed for and determined to be present 

in the sample. The mass spectrum of the compound meets the identification 
criteria of the method. The concentration listed is an estimated value, 
which is less than the specified minimum detection limit but is greater than zero. 

B - This flag is used when the analyte is found in the blanks as well as the 
sample. It indicates possible sample contamination and warns the data 
user to use caution when applying the results of this analyte. 

N -Indicates that the compound was analyzed for but not requested as an ana­lyte. Value will not be listed on tabular result sheet. -
X - Matrix spike compound. 

(1) Cannot be separated from diphenyl amine. 
(2) - Decomposes to azobenzene. Measured and calibrated as azobenzene. 
A - This flag indicates that a TIC is a suspected aldol condensation product. 
E - Indicates that it exceeds calibration curve range. 
D - This flag identifies all compounds identified in an analysis at a second­ary dilution factor. 

500 MONROE TURNPIKE * MONROE. CONNECnQJT 0&4SB »iPTPn aci aasa 37 
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Test Pit Investigation 



MEMO TO THE FILES 

FROM: AJ. Caracciolo/J.R. Knox 

RE: Combe Fill South Landfill 
Remedial Design 
Fill Delineation - Test Pit Investigation 

DATE: March 16, 1989 

FILE: 3013.012 #3 

CC: JJ. Keegan 
S J. Roland 
RJP. Cawley 
GA. Swenson 
S.W. Anagnost 

As part of the Fill Delineation activities for the above referenced project, test pits were installed to locate 
the edge of fQL The program was conducted in accordance with the Field Sampling and Testing Plan 
(November 1988). Based on a review of the geophysical survey work and the aerial photograph epic, test 
pit locations were proposed (Memo to the Files, from GA. Swenson, November 17, 1989). Additional test 
pits, on the north, west and south border, were installed at the request of the NJDEP to verify the location 
of the fill in those areas. Exact locations of the test pits were field determined by J.R. Knox, the O'Brien 
& Gere on-site geologist. The locations of the test pits were approved in the field, by the NJDEP 
representative. Field work was conducted on December 13, 14, 20 and 21, 1988. M. Madsen, on-site 
inspector for the NJDEP was present for the installations. Additionally, G. Giles, the site geologist for the 
NJDEP, was present on December 21, 1988. The test pits were installed by Schall Construction utilizing 
a rubber tire backhoe. 

A total of twenty-nine (29) test pits were constructed; located as shown on the attached Figure 1. The 
purpose of the test pit installation was to locate the edge of the fill material, and as such, a trenching 
operation was utilized, resulting in pits ranging in size from 45 to 60 feet long with an average depth of 6 
feet. A typical cross-section of the test pits is provided as Figure 2. Test Pit Logs were completed for each 
test pit location and are attached to this Memo. Following excavation, the test pits were photographed and 
promptly backfilled. The edge of fill, at each pit location, was staked and then located using field 
instrument survey techniques. 

The edge of fill locations were plotted on the attached site map (Figure 1). This information was coupled 
with the results of the geophysical survey, the aerial photo review and a review of site topography (natural 
contours and bedrock outcroppings) to develop the edge of fill map (Figure 1). Based on the available 
information described above, this map represents the extent of the main fill area of the Combe Fill South 
Landfill. 

While conducting Test Pit 14, 55-gallon drums were encountered at a depth of five to seven feet. The 
drums contained some liquid material, which from the odor was potentially identified as a pesticide 
product. No labels or names were noted on the drums. The excavation was promptly backfilled. A seam 
of Mennen Baby Lotion and Baby Care Soap bottles was located at Test Pit 18. The seam extended from 
just below the ground surface to a depth of three to four feet. Product was found in the some of the 
containers. This excavation was also promptly backfilled. The NJDEP should be advised to determine if 
emergency removal of these drums is warranted. 

75 
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TEST PIT LOG 
SITE; flOMBFl FILL SOUTH 

JOB {• ^nn.012.123 

080 FIELD SUPEfftfSOR: J. Iff0* 
WEATHER: iT.nrmy rni.n 

TEST PIT #: 
DATE: 12/13/88 

DEPTH 

- 0 — 
- 1 — 
- 2 — 
- 3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

BROWN SILTY M-C SAND 

RED BROWN F-M SANDY SILT 

BIEGE/TAN GRANITIC SAPPROLITE 

GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

LENGTH 6' X DEPTH 8' 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE #1 

Hi 0BR1ENSGGRG 
O'Snen & Gere Engineer*. Inc. 

G 
78 



TEST PIT LOG 
SITS COMBE FILL SOUTH 
JOB J? 3013.012.123 

OBG FIELD SUPERVISOR: J- oox 
WEATHER: CL0IJDY- C0LD 1— 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
- 3  —  
-  4  —  
~ 5  —  
- 6 — 

-  7  —  
- 8 — 

- 9  —  
-10 — 

-11 — 

TEST PIT#: I 
DATE: LLOJm 

DESCRIPTION 

MIXTURE OF TOPSOIL & GRANITE COBBLES 

TRASH 

GRANITIC SAPPROLITE 

NOTES: 1# SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 12' X DEPTH 9' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 
HI  OBRIENCGERG 

O'Sntn & 0«f« 'n€-

79 
O 



TEST PIT LOG 
gxE; nnMBF ftt.t. south 

J08 f: 3013.012.123 ! 

080 FIELD SUPERVISOR: 
WEATHER: CLOUDY. COLD 

TEST PIT f x  _J 
DATE: 12/13/88 

DEPTH 

- 0 — 

- 1 — 

- 2 — 

-2 — 

-  4  —  
- 5  —  
- 6 — 

-  7  —  
-  3  —  
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

ORANGE BROWN SILTY SAND SOME 

GRANITE COBBLES 

TRASH ENCOUNTERED AT NORTH END OF PIT 

ORANGE BROWN SILTY SAND 

GRANITIC SAPPROLITE 

NOTES: SEE PHOTO LOG 
SEE TYPICAL CROSS-SECTION 

21' LENGTH X 9' DEPTH 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE N 
871 0BRIENSGERE 

0'Sn«n & G«f« Engineer*. Inc. 

O 
fc h w 



TEST PIT LOG 
S|Jgj COMBE FILL SOUTH 

JOS f* 3013;012.123 _ J 

OSG HELD SUPERVISOR: J- ?NOX 

WEATHER:' CLOUDY. COLO 
TEST PIT f : 4_ 
DATE; nm/as 

DEPTH 

- 0 — 

- 1 — 

- 2 — 
-  3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

TRASH AT EDGE OF ROAD INTERMIXED 
WITH BROWN SILTY SAND 

ORANGE BROWN, SILTY CLAYEY 
M-C SAND 

BLACK ORGANIC LAYER 
GRANITIC SAPPROLITE 

NOTES: i . SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 39* X DEPTH 12' 

TEST PIT 
PLOT PLAN SEE ATTACHED FIGURE IN 

1 OBniENSGEBE 
O'Brien & Cere Engineer*. Inc. 

O 
8' 



TEST PIT LOG 
51J£J COMBF FTT.T. SOUTH 
J08 ft 3013.012.123 ! 

OSC FIELD SUPERVISOR: J- ft"" 
WEATHER: rn'" 

TEST PIT {: 
DATE: '2/13/38 

DEPTH 

- 0 — 
- 1 — 
- 2 — 
-  3  —  
-  4  —  
- 5  —  
- 6 — 

-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

ORANGE-BROWN SILTY F-M SAND (fill ntl.) 

BLACK BROWN TOPSOIL 

BROWN GRAY ORANGE SILTY CLAYEY 
F-M SAND 

NOTES: i. 
2. 

SEE PHOTO LOG 
SEE TYPICAL CROSS-SECTION 

3. LENGTH 9' X DEPTH 12' 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE //I 

• • O'BRIEN & GERE 
O'Britn & Gt'« Enjinctrc. Inc. 

O 
82 



TEST PIT LOG 
SJTEj combe fill south landfill 

JOB f* 3013.012.123 ! 

08Q HELD SUPERVISOR: JOHN knox 
WEATHER: CTonnv. coT.n 

TEST PIT f-. 
DATE: 12-13-88 

DEPTH 

- 0 — 
- 1 — 

- 2  —  
-  3  —  
-  4  —  
-  5  —  
- 6 — 

~  7  —  
- 8 — 
- 9  —  
-10 — 
-11 — 

DESCRIPTION 

-HIT TRASH @ DEPTHS OF 2' & 6' 

BAD ODOR, HIT H^O IN ALL 
THREE @2' - OIL LAYER PRESENT 

-HIT ABANDONED PIPE IN SOUTH 

CORNER OF #8 

• u  

h N 

NOTES:  
2. SEE TYPICAL CROSS-SECTION 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE 

11 OBRIENSGERG 
O'Brien 1 Gtre Engineeri. Inc. 

O 
H 83 



TEST PIT LOG 
5JY£. COMBE FILL SOUTH LANDFILL 

JOS f l  3013.012.123 ! 
i 

080 HELD SUPERVISOR: .tqhn oox TEST PIT f t  , 9  

WEVTHER: cloddy, COLD DATE: 12/12/88 

DEPTH 

— o — 

—10 — 

DESCRIPTION DEPTH 

— o — 

—10 — 

0-3% - ORANGE BROWN F-C SILTY 

SAND, SOME GRANITE COBBLES 

DEPTH 

— o — 

—10 — 

3%-7'- SAPPROLITE (GRANITE) 

• 

• 

NOTES: !. 
2. 

1 1 

SEE PHOTO LOG 3. LENGTH 9' X DEPTH 7' 
SEE TYPICAL CROSS-SECTION 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 

OBRIENSGCRE 
'r-=̂ r̂ o 9ntn & G«'« Inc. 

O 
"" • 84 



TEST PIT LOG 
gjjg. COMBE FILL SOUTH 

JOB f* ,nn-ni;-i" 

08G FIELD SUPERVISOR: mx 
WITHER: , n.mT^r • nm.n 

TEST PIT #: 
DATE: 

JX. 
T?m/aa 

DEPTH 
- o — 
-1 — 
- 2 — 
-  3  —  
-  4  —  
- 5  —  
- 6 — 

- 7  —  
- 8 — 
-  9  —  
-10 — 

-11 — 

DESCRIPTION 
NORTH 

DRANGE-BROWN SILTY SAND 
TRASH & FILL \ CLAY 

STRONG SEWAGE ODER DARK BROWN SILTY SAND ORGANICS 

GRANITIC SAPPROLITE 

SOUTH 

NOTES: i. see photo log 3. 
2. SEE TYPICAL CROSS-SECTION • 

LENGTH 20' X DEPTH 5' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 

111 OBniENSGERE 
OBfien 4 G«'« Engineer*. Inc. 

*" 85 • 
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TEST PIT LOG 
5|J£j COMBE FILL SOUTH 

JOB #i 3013.012.123 

OBC FIELD SUPERVISOR: •"""» 
WEATHER: CIOPDY. COLD 

TEST PIT f :  »  
OATEl 12/13/88 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
-  3  —  
- 4  —  
- 5  —  
-6 — 

-  7  —  
- 8 — 

-  9  —  
-10 — 
-11 — 

DESCRIPTION 

ORANGE BROWN, SILTY CLAYEY F-M SAND 

SOME GRANITE COBBLES 

TRASH @ NORTHERN END 

GRANITIC SAPPROLITE 

NOTES: i. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 25' X DEPTH 8' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE 
11 O'BRIEN 0 GERE 

O'Sritn & G«f« In«. 

u >< 83 



TEST PIT LOG 
21 jr. COMBE FILL SOOTH 

JOB ft 3013.012.123 

080 FIELD SUPERVISOR: J01M 
WEATHER: CLOUDY S COLD 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
-  3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
• 

- 8 — 

-  9  —  
-10 — 
-11 — 

TEST PIT/: 
OATE 12/14/88 

DESCRIPTION 

ORANGE-BROWN SILTY F-M SAND 

SOME GRANITE RUBBLE TR. ORGANIC 
MIL. & CLAY 

DARK GRAY SILTY F-C SAND TR. CLAY 

INTERMIXED WITH TRASH 

(BURIED DRUMS @ 5'-SMELLS LIKE PESTICIDES 
50 PPM ON HNU) 
GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 90±' X DEPTH 6' 

TEST PIT 
PLOT PIAN SEE ATTACHED 

FIGURE #1 

Hi ODniENGGCRE 
0 8ri«n & G«»C £n$in«»n. Inc. 

O 
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TEST PIT LOG 
SITES COMBE FILL SOUTH 

3013.012.123 
J08 f: 

08G FIELD SUPERVISOR: „ 
WEATHER: pt, ht.ottdy ft nm.n 

TEST PIT f :  
CATC: 12/K/88 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
-  3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

BROWN, SILTY F-M SAND, SOME ORGANIC 
MATERIAL 

TRASH ON NORTHERN END OF PIT 

GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 9' X DEPTH 6' 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE n 

i l l  OOniENSGERE 
0'8r>*n & G<'6 Inc. 

w #1 88 



TEST PIT LOG 
:OMBE FILL SOUTH SITE: 

JOS §• 3013.012.123 

OBG ROD SUPERVISOR: . JOHN KNOX 
WITHER: .PT. ammY > rnir.n 

TEST PIT f :  i e  
DATE: 12/14/88 

DEPTH 

- 0 — 
- 1 — 

- 2  —  

-  3  —  
-  4  —  
-  5  —  
- S — 

-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

ORANGE-BROWN, SILTY F-Il SAND 

TR. GRANITE COBBLES 

SOUTHERN END HIT PERFORATED PIPES @ 3' 

GRAY-BROWN SANDY SILT TR. CLAY 

-HIT TRASH AT NORTHERN END pF 
PIT @ 6' DEPTH . . 

GRANITIC SAPPR.OLITE 

NOTES: 1. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 35* X 6' DEEP 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 
IH QQniENCGERG 

0 8fi«n & G«re £ngir>««r». Ine. 

<L> 
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TEST PIT LOG 
§|JE» COMBE FILL SOUTH 
JOB ft 3013.012.123 

08G FIELD SUPERVISOR: m pox 
WITHER: , ..S^, COIJ 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
-  3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

TEST PIT  f :  
D A T E :  

17 
12/15/88 

DESCRIPTION 

ORANGE-BROWN, SILTY F-C SAND 
SOME GRANITE BODLDERS TR. CLAY 

DARK GRAY, F-M SAND 

SOME GANITE BOULDERS TR. SILT 
WITH TRASH INTERMIXED " ' ' 

GRANITIC SAPPROLITE 

NOTES: i. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 50* X DEPTH 10' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE H 
9 O'BRIENS GERE 

0'8n«n I On« Engioetr*. In«. 

* "  bO 

o 



TEST PIT LOG 
SITE: .MMBE TO go?™ 

J O B  t  3 0 1 3 - 0 1 2 - 1 2 3  

08G FIELD SUPERVISOR: .JOHN. Km TEST PIT f: LB 
WEATHER: ™ rm n — DATE: UMJU33. 

DEPTH DESCRIPTION 

Q 
MENNEN BABY MAGIC LOTION 
BOTTLES INTERMIXED WITH FILL MATERIAL i 

t 

— 3 — 

—— 4 — 

— 5 — • 

1 to I 1 to I 

— 7 — GRANITIC SAPPROLITE 

— 8 •— 

— 9 — 

—10 — 

—1 1 ~~— 

NOTES: 

i 

1. SEE PHOTO LOG 3- LENGTH 45' X DEPTH 6' 
2. SEE TYPICAL CROSS-SECTION 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE n 

»'• 9 [ 

WSm O'BRIENS GERE 
OS"tn A Qtn CnQinetrs. 'ne< 

O 



TEST PIT LOG 
Sjjg. COMBE FILL SOUTH 

JOS #: ,?913.9^ .12?  

OEO HELD SUPERVISOR: JOHN, KNOX 
WEATHER: ^ RNTN 

19 
TEST PIT#: . 
DATE: ILIUM. 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
- 3  —  
-  4  —  
-  5  —  
- 6 — 
-  7  —  
- 8 — 

- 9  —  
-10 — 

-11 — 

DESCRIPTION 

ORANGE-BROWN, SILTY F-C SAND 

DARK GRAY, CLAYEY SILTY F-M SAND 
SOME GRANITE COBBLES 

TRASH (BURNT) 

GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 3, 
2. SEE TYPICAL CROSS-SECTION 

LENGTH 60' X DEPTH 6' 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE #1-

11 QBniENGGERE 
0'Bnen & G«»c finginetn. Inc. 

f 

O 
* '» S2 



TEST PIT LOG 
SITE* COMBE FILL.SOUTH 

JOB i: ^ ! 

080 HELD SUPERVISOR: JW KNOX 
WEATHER: MM ,—! 

TEST PIT #: —20 
DATE: 12/15/88 

DEPTH 

- 0 — 
- 1  —  
- 2 — 
- 3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 
- 9 — 

-10 — 

-11 — 

DESCRIPTION 

DARK GRAY, SILTY CLAYEY F-M SAND 

SOME GRANITE BOULDERS 

REFUSE 

GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 3. 
2. SEE TYPICAL CROSS-SECTION 

LENGTH 20' X DEPTH 10' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 

1TB 0BR1ENSGERG 
0'8ri«n & Gere Engineers. Inc. 

O 
4* *• 



TEST PIT LOG 
e|jr. COMBE FILL SOUTH 

JOS {' ™13.<)12 123 i 

OSC FIOD SUPERVISOR: ,, 
WITHER: COLP. SPMMY 

TEST PIT/: £L-
0AT& 12/15/88 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
- 3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

ORANGE-BROWN SILTY F-C SAND, SOME GRANITE 
COBBLES 

TRASH INTERMIXED WITH ABOVE 

GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 70' X DEPTH 4' 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE #1 
am O'BRIEN & GERE 

OBntn A Gt»« Engi  w».  Inc.  

t 
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TEST PIT LOG 
gjjg. COMBE FILL SOUTH 

JOS 3013.012.123 i 
i 

08G FIELD SUPERVISOR:  JOHN KNOX , PIT  f :  
WITHER: - COLD, SUNNY DATE: L2/!5788. 

DEPTH DESCRIPTION 

— o 

•9 

BROWN, SILTY F-C SAND, SOME 

GRANITE RUBBLE, TR. DECAYING 

f l B r A M T r  M A T T O T A T  

• 

4  

i  Q -

—10 — 

GRANITIC SAPPROLITE 

NOTES: 

i 

1. SEE PHOTO LOG 3. LENGTH 10' X DEPTH 8' 
2. SEE TYPICAL CROSS-SECTION 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 

ggj QDniENGGERG 
© 8f>cn A G«»C CnfllnctH. Inc. 

V "  9 5  

G 



TEST PIT LOG 
gjjg. COMBE FILL SOUTH 

JOS jf* 3013.012.123 

08G HELD SUPERVISOR: JQHN KN0X 

WITHER: sunny, cold 

DEPTH 

- 0 — 
- 1 — 

- 2 — 

-  3  —  
-  4  —  
- 5  —  
- 6 — 

-  7  —  
- 8 — 

-  9  —  
HO — 
-11 — 

TEST PIT #: 
DATE: — 

23 
L 2/20/88 

DESCRIPTION 

0' - 15*- BROWN, SILTY F-C SAND 

WITH SOME GRANITE RUBBLE 

DECAYING ORGANIC MATERIAL 
(STRONG PESTICIDE ODOR) 

NOTES: 1. SEE PHOTO LOG 3. 
2. SEE TYPICAL CROSS-SECTION 

LENGTH 9' X DEPTH 15' 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE #1 
I O'BRIEN & GERE 

O'Bnen & Ge'C £n9ineer». In«. 

I 

O 
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TEST PIT LOG 
gJW. COMBE FILL SOUTH 

job f: ; 

OSC FIELD SUPERVISOR: .J0lm 
WEATHER: SUNNY, COLD 

TEST PIT {: 
DATE: 

24 
12/20/83 

DEPTH 
- 0 — 
- 1 — 

- 2 — 
-  3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 

-  9  —  
-10 — 
-11 — 

DESCRIPTION 

BROWN, SILTY F-M SAND SOME GRANITE COBBLES 

GRAY SILTY F-M SAND SOME GRANITE COBBLES 
INTERMIXED WITH REFUSE 
GRANITE SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 3. 
2. SEE TYPICAL CROSS-SECTION 

LENGTH 100* X DEPTH 4' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 

Saf O'BRIENS GERE 
0'8nen & Cere Engineer*. Inc. 

O 
»." 97 



TEST PIT LOG 
SITEl (^OMBE FILL SOUTH 

JOB I* ^13.012.123 

08G HELD SUPERVISOR: .rcflH oox TEST PIT f: —12. 
WITHER: *ATWY- corn DATE: LS/s.i/ss, 

* '• '95 
<L> 



TEST PIT LOG 
§|Y£j COMBE FILL SOUTH 

J09 /J 3013.012.123 

080 FIELD SUPERVISOR: , .TOHN KNOX 
WEATHER: batny . nnT.n 

TEST PIT f: 26 

DATE: 12/21/88 

DEPTH 
- 0 — 
- 1 — 

- 2 — 
-  3  —  
-  4  —  
-  5  —  
-  5  —  
-  7  —  
- 8 — 

-  9  —  
-10 — 
-11 — 

NOTES: 

DESCRIPTION 

GRAY ORANGE BROWN, SILTY F-C SAND SOME COBBLES 

TRASH INTERMIXED WITH ABOVE 

GRANITIC SAPPROLITE 

1. SEE PHOTO LOG 3. 
2. SEE TYPICAL CROSS-SECTION 

LENGTH 45' X DEPTH 3' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE It I 
11 asniENSGERG 

0'8n*n & G«t« £ngiri«tr». Itc. 

90 



TEST PIT LOG 
©JJP. COMBE FILL SOUTH 
JOB {• 3013.012.123 

080 FIELD SUPERVISOR: 
WEATHER.' BtTMY- COT.O 

JOHN KNOX TEST PIT/: 77 
DATE: 12/21/88 

DEPTH 
- 0 — 
- 1 — 

- 2 — 
-  3  —  
-  4  —  
-  5  —  
- 6 — 

-  7  —  
- 8 — 

-  9  —  
-10 — 

-11 — 

NOTES: 

DESCRIPTION 

COVER MATERIAL: GRAY, ORANGE-BROWN, SILTY F-C SAND 
gnMF T.ft. RRANTTF COBBLES ; 
SAME AS ABOVE WITH REFUSE MIXED IN 

GRANITIC SAPPROLITE 

1. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 15' X DEPTH 3' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE 
1 O'BRIEN 8 GERE 

0 8ri*n & C«i« Engineers. Inc. 

k " j 0 0 



TEST PIT LOG 
C|yrj COMBE FILL SOUTH 

JOB f'. 3QL3.0I2.123 

080 FIELD SUPERVISOR: Jom rao* 
WEATHER: C0LC 

TEST PIT (•. 
DATE: 

28 
12/21/88 

DEPTH 

- 0 — 
- 1 

• 2 
•  3  
•  4  
•  5  
•6 

•7 

• 8 

•  9  
•10 

•11 

DESCRIPTION 

COVER MATERIAL: GRAY ORANGE BROWN, SILTY F-C SAND 
ROME T.fi. GRANITE COBBLES • 
SAME AS ABOVE WITH REFUSE MIXED IN 

GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 
2. SEE TYPICAL CROSS-SECTION 

3. LENGTH 30' X DEPTH 3' 

TEST PIT 
PLOT PLAN SEE ATTACHED 

FIGURE #1 
II QBRIENCGERE 

0 3f'«n 4 G«»« Inc. 

1 0 1  

O 



TEST PIT LOG 
SITE* COMB? FTT.T. SOUTH LANDFILL 
joa /: 3013-012-123 • 

O0G FIELD SUPERVISOR: . .TOWN KNOX 

W£ATHQfc - COLD 
TEST PIT #: 
DATE 12/21/88 

DEPTH 

- 0 — 
- 1 — 

- 2 — 
-  3  —  
- 4 —  
~  5  —  
- 6 — 
-  7  —  
- 8 — 
-  9  —  
-10 — 
-11 — 

DESCRIPTION 

COVER MATERIAL: GRAY ORANGE BROWN 
SILTY F-C SAND SOME LG. GRANITE COBBLES 
SAME AS ABOVE WITH REFUSE MIXED 
IN 

GRANITIC SAPPROLITE 

NOTES: 1. SEE PHOTO LOG 3. 
2. SEE TYPICAL CROSS-SECTION 

LENGTH 45' X DEPTH 3* 

TEST PIT 
PLOT PUN SEE ATTACHED 

FIGURE IN 
HI QBniENSGCRG 

0'8r>*n & G««« Enjiwf. 

102 
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Combe Fill South Landfill 
Table of Test Pits 

Weil No. TWTNo. Northing (y) Easting (x) 

TP 1 242 704724.9097 1979170.9678 
TP 2 174 704831.5439 1979172.7772 
TP 3 171 705137.7161 1979393.1746 (begin) 
TP 3 172 705108.9969 1979418.6379 (end) 
TP 4 106 705461.5504 1979666.1026 
TP 5 107 705723.8099 1979838.1956 
TP 6 154 705904.7401 1979991.5406 
TP 7 162 705885.1235 1980022.1031 
TP 8 163 705886.0052 1980049.5662 
TP 9 217 705455.9229 1980377.5139 

TP 10 N/A N/A 
TP 11 N/A N/A 
TP 12 216 705535.5208 1980503.2394 
TP 13 213 705661.9458 1980670.8419 
TP 14 221 705506.1642 1980324.7445 
TP 15 214 705862.7055 1980853.9415 
TP 16 164 706248.7533 1980252.5778 
TP 17 227 706092.2822 1980758.4601 
TP 18 228 706121.4047 1980903.3158 
TP 19 169 706205.6613 • 1980276.0884 
TP 20 " 235 706605.8342 1979957.4099 
TP 21 205 706693.2031 1979778.2193 
TP 22 236 706726.1534 1979408.7863 
TP 23 . 237 706752.9238 1979631.1173 
TP 24 198 706602.1533 1979074.4662 
TP 25 199 706410.6015 1978732.9760 
TP 26 182 705097.1800 1978491.6351 
TP 27 181 705022.2029 1978629.6828 
TP 28 190 704878.8696 1978853^3512 
TP 29 183 705208.5823 1978324.3856 





FIGURE 2 

(NOT f-0 SCALE) 

COMBE FILL SOUTH LANDFILL 
REMEDIAL DESIGN 

FILL DELINEATION ACTIVITIES 

M A R C H  1 9 8 9  

TYPICAL TEST PIT SECTION 

-  1 1 8  
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MO o»«i | aran ... COMBE FILL SOUTH LANDFILL LOCATION OF FOUNDATION 5011 012- FIG. 2-6 J pSR UUfllEKGQstE SUPERFUNO SITE AND SLOPE STABILITY 
CRITICAL CROSS-SECTION 

FIG. 2-6 9 HI HI esasz—sssss^ai ...|_ 
CrxG^eRs i»c NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 

AND SLOPE STABILITY 
CRITICAL CROSS-SECTION MAV.tm 

FIG. 2-6 



• RELOCATED WASTE OR EMBANKMENT MATERIAL 
FIGURE 2-7 

STATION COtiaE FILL SOUTH LANDFILL 
SUPEftFUND SITE 

HEM JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 
FOUNDATION g SLOPE STABILITY ANALYSIS CRITICAL CROSS-SECTION 

**11- ewrn. 

20' 



Materials Investigation Report 



MEMO TO: Files 
FROM: KM Kohl 
DATE: March 3,1989 
FILE: 3013.012 #3 
RE: Summary of Combe Fill South Landfill Materials Investigation 
CC: JJ Keegan 

RD Jones 
SW Anagnost 

The components of the closure for the Combe Fill South Landfill 
will utilize a variety of materials, including geosynthetic 
materials and natural soil materials to be used in the construction 
of roads, the gas venting system, and cap system. In order to 
evaluate the natural soil materials to be used in the remedial 
program, a materials evaluation program was developed as presented 
in the Field Sampling and Testing Program (FSTP) Report. The 
purpose of this memo is to provide a summary of the sources and 
types of materials collected and evaluated for the Combe Fill South 
Landfill remedial program. 

SOIL MATERIALS 
As part of the materials evaluation program, a review of the 
availability of natural materials likely to be used during 
construction o.f the Combe Fill South site remedial program was 
conducted. The United States Department of Agriculture Soil 
Conservation Service and operators of local borrow areas and 
quarries were contacted. Following this review, several sites were 
selected for purposes of collecting samples of the materials. 
A total of 11 potential sources of materials were visited during 
the week of January 9, 1989. Table 1 presents a summary of the 
samples collected and the respective sources. During that week, 
34 samples of materials likely to be used during implementation of 
the Combe Fill South Remedial program were collected. It is noted 
that multiple samples were collected from several of the potential 
sources. Two additional samples were collected on February 3, 
1989. As discussed in the FSTP, up to five potential borrow 
sources for granular materials, five potential borrow sources for 
low permeability material, and three potential sources of topsoil 
were to be identified. Table 1 indicates that a total of ten 
potential sources of granular materials, eight potential sources 
of low permeability material, and four potential sources of topsoil 
were identified. 
Samples were selected for laboratory analyses according to 
suitability for intended purpose based on visual observations, 
quantity of material available, quoted delivered cost, and 
proximity to the landfill site. Five granular materials, five 
samples of low permeability materials. and three topsoil samples 
were submitted for laboratory testing in accordance with the FSTP. 

1 
u 1 



Laboratory testing was performed by Empire Soils Investigations, 
Inc. located in Groton, New York. In addition, several potential 
suppliers provided results of laboratory analyses previously 
performed on samples collected from sources indicated in Table 1. 
However, these analyses were not performed as part of this 
investigation. Samples taken from sources where laboratory 
analyses had been performed previously were not selected for 
laboratory analyses in order to avoid duplication of information 
and maximize the amount of laboratory test data available. 
Attachment 1 to this memo presents the results of the laboratory 
analyses. 
Granular Materials 
As discussed in the FSTP, it was intended to sample granular 
materials to evaluate their suitability in the construction of 
roads and components of the cap system, including a gas venting 
layer if required. Two. types of granular materials were collected; 
including crushed stone and sand. It is anticipated that the 
crushed stone be used in the construction of roads and, if 
required, the gas venting layer component of the cap system. It 
is noted that the final cap design incorporates an active gas 
venting system, and, therefore, the use of a gas venting layer in 
the cap system is not recommended. Similarly, it is anticipated 
that the sand materials will be utilized to construct the drainage 
layer component of the cap. Based on results of the HELP model 
analyses, it .appears that sand materials may meet the minimum 
hydraulic conductivity requirements for use as the drainage layers. 
It is anticipated that materials utilized for construction of the 
roads will be in accordance with the New Jersey Department of 
Transportation (NJDOT) specifications. Mechanical grain size 
analyses for the samples collected were evaluated to determine 
their suitability for use in road construction with respect to 
NJDOT specifications. It is anticipated that materials _ meeting 
NJDOT specifications for type 1-5 material will be utilized for 
road construction. Based on results of the laboratory tests, it 
appears that the materials sampled do not meet NJDOT specifications 
for material type 1-5. The materials sampled are uniformly graded 
and would likely require the addition of fine materials to create 
a well graded material. Generally, well graded materials are more 
likely to achieve higher levels of compaction. The materials could 
be made suitable through the addition of fine grained materials. 
It is likely that alternate local sources of bank run materials may 
meet NJDOT specifications. 
Table 2 summarizes the estimated hydraulic conductivities for the 
granular materials analyzed based on the Kazen approximation which 
is: 
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k=100D102 

where k =» hydraulic conductivity (cn/sec) 
D10 "diameter of particle where 10 percent of 

the material passes by weight (cm) 
Materials proposed for use in construction of the drainage layer 
and gas venting layer, not recommended as a component of the final 
cap design, should have a minimum hydraulic conductivity of 1x10" 
cm/sec. In addition, no more them 5 percent of the material should 
pass the number 200 sieve. 
Based on the information presented in Table 2, it appears that semd 
materials collected from Oallenbach Sand, Mount Hope Rock Products, 
and Raia Industries meet requirements for use in construction of 
the drainage layer. These samples have hydraulic conductivities 
ranging from l.OxlO"2 to 7.3xl0"2 cm/sec based on Hazen's 
approximation. The Urbano-9 and Piocosta-18 samples had greater 
than 5 percent of the material passing the number 200 sieve, which 
make them unsuitable for use in the drainage layer without 
additional sieving. 
Table 2 indicates that for the crushed stone samples analyzed, the 
hydraulic conductivities ranged from 1.2 to 64 cm/sec based on 
Hazen's approximation.' Samples obtained from Millington, Mount 
Hope, Raia Industries,- Tri-County, and Urbano appear to meet 
requirements for hydraulic conductivities greater thatn 1x10" 
cm/sec. 
Low Permeability Materials 
A total of eight potential sources of low permeability material 
were identified. The cap will likely incoporate a low permeability 
soil barrier. Table 3 summarizes the results of the laboratory 
analyses for the low permeability samples. Results of laboratory 
analyses for materials obtained from Oallenbach Sand and McNear 
Excavating were provided by the potential suppliers. However, 
these analyses were not performed as part of this investigation. 
Five additional samples were selected for laboratory testing in 
accordance with the FSTP and included samples from Berkshire Sand 
and Gravel, County Sand and Stone, Piocosta, Saxton Falls Sand and 
Gravel, and Urbano. The Mount Hope and County Sand and Stone 
samples were collected at a later date than the other samples. 
Prior to that time, a total of four of the five low permeability 
samples had been selected for laboratory testing. Based on visual 
inspection of the samples and available cost information, the 
County sample was submitted as the fifth sample for testing. If 
required, the Mount Hope samples could be submitted for laboratory 
testing. All samples are currently being retained at O'Brien & 
Gere's Syracuse office in the event that additional inspection or 
testing be performed. 
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Soil samples were analyzed for the following parameters: 

P-qgafflgteff 
Mechanical and Hydrometric Grain Size 
Moisture Density Relationship 

Standard 

ASTM D422-63 
ASTM D698-78 with 
15-blow modification 

Remolded Permeability with U.S. Armv Corps of 
Back Pressure Saturation 

U.S. Army Corps 
Engineers Manual 
EM110—2-1906 
Appendix VII 

ASTM D4318-73 
ASTM D2850-82 

Atterberg Liquid and Plastic Limits 
Unconsolidated, Undrained (UU) 
Triaxial Shear Strength of 
Compacted Samples 

The 15-blow modification to ASTM D698-78 (Standard Proctor 
Compaction) was used for testing of proposed low penneability 
materials to model compaction of cover material on municipal solid 
waste as recommended in the EPA Document 600/2-79-165 "Design and 
Construction of Covers for Solid Waste Landfills". It is likely 
that greater compaction could be achieved at the site due to age 
of the waste and existing cover. Therefore, potential exists to 
achieve hydraulic conductivities less than those measured with the 
15-blow modification. The Standard Proctor Compaction Test 
requires compaction of a sample in three equal layers in a standard-
mold. Each layer receives 25 blows from a 5.5 pound hammer falling 
12 inches. The 15-blow modification to this procedure provides 
each layer with only 15 blows, which represents a lesser compactive 
effort. 
Results of the laboratory analyses provided for the Dallenbach and 
McNear samples indicate that tests were performed in accordance 
with ASTM D-1557 (Modified Proctor Compaction). The Modified 
Proctor Compaction Test requires compaction of a sample in five 
equal layers in a standard mold. Each layer receives 25 blows from 
a 10 pound hammer falling 18 inches. The Modified Proctor 
Compaction Test models a greater level of compactive effort. 
Therefore, the hydraulic conductivities measured with samples 
prepared in accordance with Modified Proctor Compaction test 
methods may represent the lower range of hydraulic conductivities 
for the soil. 
Samples obtained from Berkshire, McNear, and Piocosta are 
classified as silty sands (SM) according to the USCS. Hydraulic 
conductivities for these samples ranged from approximately 
1.4xl0"3 to 1.6x10"* cm/sec and are greater than the minimum 
required permeability of IxlO"7 cm/sec for the soil barrier layers. 
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In addition, the McNear and Piocosta samples are classified as non-
plastic. The Berkshire sample has a plasticity index of 1. Based 
on the results of the laboratory analyses, it appears that these 
soils are not suitable for use in construction of the soil barrier 
layers. However, it is possible that they could be made suitable 
by the addition of bentonite. 
The sample obtained from Saxton Falls is classified as a low 
plasticity silt (ML). This material is a product of a crushed 
stone washing process at the quarry and only a limited amount of 
the material, approximately 33,000 cubic yards, is likely to be 
available. Laboratory results indicate that the hydraulic 
conductivity for the material is approximately 9.7xl0"8 cm/sec, 
exceeding the minimum requirement for use in construction of the 
soil barrier layers. The addition of bentonite could potentially 
allow the material to meet hydraulic conductivity requirements. 
The sample obtained from County Sand and Stone is classified as a 
highly plastic clay (CH). Hydraulic conductivities for the sample 
were in the range of 1.94X10"8 to 2.28xl0"8 cm/sec. The material 
has a plasticity index of 59. Based on information presented by 
Seed et al. (1962) in An Introduction to Geotechnical Engineering 
by R.D. Holtz and W.D. Kovacs, the clay may have the potential to 
swell. The potential to swell can be assessed through expansion 
or swell laboratory tests if this is deemed necessary. 
The sample obtained from Urbano is classified as a low plasticity 
clay (CL) . The hydraulic conductivities for the sample ranged from 
1.2 to 1.4xl0"7 cm/sec. It is important to note the observations 
made during laboratory analyses of the sample by the soils 
laboratory. A description of the behavior of the sample is 
included in Attachment 1 to this memo. Prior to testing, the 
sample was dried in an oven. After this initial drying, the sample 
had the appearance of cinders. Material retained on the number 4 
sieve was washed with tap water, and the material immediately 
dissolved, leaving approximately 0.4 pounds of orange gravel which 
stained the skin orange. According to the laboratory report, the 
sample had an unusual but unidentifiable odor. Oven dried samples 
taken after the permeability test had been completed indicated that 
the sample again had the appearance of cinders. The samples were 
uneven in color, with some areas having the appearance of still 
being wet or possibly containing a foreign substance. Although the 
hydraulic conductivities are near those required for construction 
of the soil barrier layers, the behavior of the soil indicates that 
it may not be suitable for use in construction of the cap system. 
Laboratory analyses for the soils present at the Dallenbach site 
indicate the soil is classified as a low to high plasticity clay 
(CL/CH) according to the USCS. Hydraulic conductivities for the 
samples ranged from 2.0xl0~9 to 2.3xl0'7 cm/sec. It is noted that 
the laboratory tests were performed with samples that had been 
prepared to 95 percent compaction as per the Modified Proctor 
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Compaction test. As previously indicated, the hydraulic 
conductivities measured with samples prepared in accordance with 
Modified Proctor Compaction test methods may ̂ represent the lower 
range of hydraulic conductivities for the soil. It appears that 
clay soils obtained from this site have the potential to meet the 
requirements for the soil barrier layers. However, the material 
is obtained as a result of a wet mining process used to obtain sand 
material from adjacent soil layers. Consequently, the quantity of 
material available may be dependent on the efficiency of the mining 
operation and time required to dry the material following mining. 
In order to assess the hydraulic conductivity of the soil with the 
15-blow modification to the Standard Proctor Compaction test, 
additional testing may be performed. 

A total of four potential sources of topsoil were identified. 
Table 4 presents the results of laboratory tests performed on three 
of the potential topsoil sources. The source from which the Urbano 
topsoil sample was obtained is likely to change. In that case, 
additional analyses would be required to evaluate the suitability 
of the topsoil from the new source if that source was selected for 
use in the cap system. A topsoil sample to be sent by Berkshire 
Sand and Gravel had not arrived as of March 3, 1939 and was not 
included in the laboratory testing program. In addition, the other 
suppliers -had indicated that the entire quantities required could 
be supplied and were, therefore, considered to" be preferable 
sources. 
The topsoil will promote growth of a vegetative layer which will 
stabilize the cap, promote run-off, maximize evapotranspiration, 
minimize infiltration, and minimize soil erosion. In addition, 
the topsoil should be capable of supporting a vegetative species 
which is adapted to the climate of the region, relatively quick 
growing, shallow rooted, able to grow year round, self propogating, 
and require a minimum of short and long-term maintenance. The 
vegetation should be hardy enough to withstand severe exposure 
periods on the open expanse of the landfill face and should be able 
to withstand attack by indigenous diseases or insects. 
The samples were analyzed for the parameters listed in Table 4. 
In order to evaluate the suitability of these soils for support of 
a local vegetative species on the landfill cap system, the Morris 
County Soil Conservation Service was contacted. A copy of the 
correspondence from the Soil Conservation Service is included in 
Attachment 2 to this memo. Results for only the Como and Piocosta 
topsoil analyses were forwarded to the Soil Conservation Service. 
Results for the third topsoil sample from Urbano were not available 
at the time the other test results were forwarded to the Soil 
Conservation Service. According to the Soil Conservation Service, 
the levels of the macronutrients nitrogen (N), phosphorous (P) , and 
Potassium (K) and micronutrients are unusually low for the Como and 
Piocosta samples. In addition, the pH levels are 1 or 2 units 
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higher than is typical for the upland soils in Morris County. The 
organic matter levels are within the normal range for the A horizon 
of most of the well-drained soils in Morris County. The cation 
exchange capacity (CEC) levels were low for the Como and Piocosta 
samples. Based on recommendations by the Soil Conservation 
Service, it appears that the materials are suitable as a growth 
medium for sod. 
Levels of the parameters evaluated for the Urbano sample were 
generally within the ranges of those measured for the Como and 
Piocosta samples with the exception of potassium (K), iron (Fe) , 
aluminum (Al), manganese (Mn), organic matter, nitrate (N03), and 
cation exchange capacity, which were detected at higher levels. 
The pH level for the Urbano sample was 5.12, slightly lower than 
the levels measured for the Como and Piocosta samples. 
As per recommendation by the Morris County Soil Conservation 
Service, the Morris County Cooperative Extension Office was 
contacted to provide additional information regarding analyses to 
determine the suitability of these soils for support of a 
vegetative species on the landfill cap system and recommendations 
for corresponding suitable vegetative species. Any additional 
required analyses can be performed by the Cooperative Extension. 
A summary of comments made by the Cooperative Extension will be 
included when the information becomes available. 
SYNTHETIC MATERIALS 
As part of the materials evaluation program, a review of synthetic 
materials to be used in the construction of the cap system was 
performed. The materials evaluated include geomembranes, 
geotextile, and geosynthetic materials likely to be utilized as the 
surface water collection removal systems (SWCR). 
Three types of materials for use as flexible membrane covers (FMC) 
were evaluated including high density polyethylene. (HDPE), 
polyvinyl chloride (PVC), and chlorosulfonated polyethylene (CSPE) . 
Based on available literature, it appears that the angles of 
internal friction developed at the PVC and geotextile or sandy soil 
interfaces and CSPE and geotextile or sandy soil interfaces are 
generally greater than those developed at smooth HDPE and 
geotextile or sandy soil interfaces. However, a textured HDPE 
liner has been developed by Gundle Lining Systems, Inc. which is 
manufactured with a specially treated surface which increases the 
angle of friction. The angles of internal friction developed at 
the interface of the textured material and adjacent soil or 
geosynthetic materials appear to be equal to or significantly 
greater than those developed at the rough PVC or CSPE interfaces. 
It is not meant to specify products manufactured by Gundle Lining 
Systems in particular, although Gundle appears to be the only 
manufacturer of textured HDPE material. 
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Based on manufacturer's literature, it appears that PVC materials 
have higher elongations at yield than HDPE and CSPE materials. 
Therefore, it is likely that PVC materials have significantly 
larger factors of safety with respect to strains at rupture to 
avoid FMC failure due to settlement, as presented in the memo to 
files dated February 21, 1989. 
It is noted that geosynthetic materials used as FMCs are generally 
exposed to surface water infiltration only. As a tesult, chemical 
compatibility is genera-lly not a concern. However, HDPE materials 
are generally chemically resistant to a wider range of parameters 
than PVC and CSPE materials. In summary, PVC materials appear to 
be more advantageous in cases where the FMC is likely to be 
subjected to significant settlements because of their more 
favorable stress-strain characteristics. In cases where chemical 
compatibility is of a concern, the use of HDPE materials may be 
more favorable because of their resistance to a wider range of 
chemicals. Recognizing that a 2 foot thick soil barrier layer will 
likely separate the waste layer from the FMC in the selected cap 
design and that settlement of the cap system is a concern, a FMC 
manufactured of PVC appears to be most appropriate. 
Geotextile materials proposed for use in the cap system as filter 
fabrics were evaluated. Generally, these materials consist of 
nonwoven polypropylene. The properties of Mirafi 14ON were used 
in the analyses, to ' determine if the material would meet 
requirements for permittivity and filtration for use in the cap 
systems based on results of the HELP model runs. This is not meant 
to specify Mirafi materials in particular. It is likely that 
several other filter fabrics would be capable of meeting the 
appropriate filter criteria. Based on available information, it 
appears that the material should meet requirements for permittivity 
and filtration. In addition, it appears that the material has 
sufficient strain at rupture to avoid failure due to settlement. 
Two types of materials were evaluated for use in the cap system as 
the surface water collection/removal system (SWCR). These 
materials include geonet material manufactured of HDPE and a 
geocomposite material manufactured from HDPE with geotextile 
materials heat sealed over both sides of the geonet. The 
properties of Gundnet XL-4 were used to evaluate the geonet. 
Properties corresponding to Tenax TNT material were used to 
evaluate the geocomposite material. As previously discussed, this 
is not meant to specify these materials in particular. The 
properties were used as a basis for determining the general 
material properties of such materials. Based on analyses performed 
and available information, it appears that the geonet material 
manufactured by Gundle or a material with similar characteristics 
will provide sufficient transmissivity for use as the SWCR layer. 
It is noted that information regarding the tensile strength of the 
geonet material was requested from the manufacturer to evaluate the 
likelihood of failure due to shear of the geonet and if the 
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material has sufficient strain at rupture to avoid failure due to 
settlement. However, this information does not appear to be 
readily available. In the event that a design is selected which 
incorporates a geonet, it is recommended that laboratory tests be 
performed to determine these properties or that additional 
information be obtained. 
Based on available information, it is likely that the geocomposite 
material Tenax material or a material with similar characteristics 
would have tensile properties sufficient to avoid failure due to 
shear or due to settlement. However, analyses based on available 
information indicate that the material may not provide sufficient 
transmissivity, as documented in the memo of February 21, 1989. 
GABIONS 
It is anticipated that gabion walls may be used as retaining 
structures to stabilize the cap system near the edge of waste. 
The use of gabion walls decreases additional quantities of 
materials required for cap construction beyond the limit of waste 
deposits. Manufacturer's literature provided by Maccaferri Gabions 
was reviewed. This is not meant to specify Maccaferri gabions in 
particular. Maccaferri heavy duty gabions are rectangular baskets 
made of zinc-coated steel wire mesh of double twist hexagonal weave 
having openings of 3.25 by 4.50 inches. Each gabion is subdivided 
into cells of equal size by diaphragms. 
At the construction site, the gabions are unfolded and assembled 
by simply lacing the edges together and fixing the -diaphragms to 
the sides. The individual gabion units are then laced to each 
other and filled with stone 4 to 8 inches in diameter. The lids 
are then closed and laced to the top edge of the individual 
gabions. 
Maccaferri also manufactures gabions with a PVC coated mesh. Due 
to their greater resistance to corrosion, it is recommended that 
these gabions be used at the landfill as the manufacturer indicates 
that these gabions be utilized in cases where the soil or water is 
acidic, in salt or brackish water, or wherever the risk of 
corrosion is present. 
Table 5 summarizes potential suppliers for material which may be 
used to fill the gabions. It is noted that no samples were 
collected from these potential suppliers. Based on information 
presented in Table 5, it appears that there are several sources 
which are capable of supplying an estimated quantity of 8,100 cubic 
yards of stone suitable for use in gabion construction. » 

5WARX 
Results of the materials investigation indicate that sufficient 
quantities of materials likely to be used in the construction of 
the topsoil, vegetative, and drainage layers and gabion walls 
appear to be available within a 35-mile radius of the site. 
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Samples collected for use as low permeability material to be used 
'n the construction of the soil barrier layer were tested in the 
aboratory with the 15-blow modification to the Standard Proctor 

Compaction test in order to model the compaction of cover material 
on municipal waste. Based on the results of these tests, several 
of the samples do not appear to be suitable for use in the 
construction of the soil barrier layer with respect to the measured 
hydraulic conductivities. However, it is possible that these 
materials could be made suitable through the addition of bentonite. 
In addition, it is likely that greater levels of compaction could 
be achieved at the site due to age of the waste and the presence 
of an existing cover. 
Laboratory analyses for soils available from the Dalienbach Sand 
and Stone site indicate that the hydraulic conductivity ranges from 
2.OxlO"9 to 2.3xlO~7 cm/sec. It appears that these soils bave the 
potential to meet the requirements for use in the construction of 
the soil barrier layers. However, the quantity of material 
available may be dependent on the efficiency of the wet mine 
operation used to obtain the soil. In general, it appears that 
sufficient quantities of material with the potential to meet 
requirements for the soil barrier layer through the addition of 
bentonite are available within a 35-mile radius of the site. 
Geosynthetic materials proposed for use in the construction of the 

•

cap system were also evaluated. In general, it appears that PVC, 
""SPE, and HDPE materials are _ acceptable for use as the- FMC 
component of the cap system. PVC materials appear to be more 
advantageous in cases where the FMC is likely to be subjected to 
significant settlements because of their more favorable stress-
strain characteristics. In cases where chemical compatibility is 
of a concern, the use of HDPE materials may be more favorable 
because of their resistance to a wider range of chemicals. 
Recognizing that a 2 foot thick soil barrier layer will likely 
separate the waste layer from the FMC in the selected cap design 
and that settlement of the cap system is a concern, a FMC 
manufactured of PVC appears to be most appropriate. 
Geotextile materials manufactured of nonwoven polypropylene appear 
to meet requirements for permittivity and filtration in the cap 
system. It is likely that several other filter fabrics would be 
capable of meeting the appropriate filter criteria. 
Geosynthetic materials evaluated for use in the cap system as the 
surface water collection/removal system (SWCR) include a geonet 
material manufactured of HDPE and a geocomposite material 
consisting of a geonet manufactured of HDPE with geotextile 
materials heat sealed over both sides of the geonet. Based on the 
analyses performed and available information, it appears that the 
geonet has the ability to provide sufficient transmissivity for the 

•

SWCR layer. However, information regarding the tensile strength 
f the material was not readily available and the likelihood of 
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•
failure due to shear of the geonet was not evaluated.^ The 
•eocomposite material did not appear to provide sufficient 
ransmissivity for the SWCR layer. 

11 



TABLE 2-11 
COMBE FILL SOUTH MATERIALS EVALUATIOH 

Source | 

BaaaBaaaaaaaaaaBaaaaaaaaas 

Dallenbach Sand Co., 
Box 333 
Dayton, NJ 08810 
(201>-297-3381 

Data 1 
Sampled | 

S8SSB8SBBS 

1/10/89 

Sample Nuober j 
8S9BS8888fi88SSS8 

2 
4 
5 

Sample Description | 

sssssssssssssasssssssssssass 

Clay «« 
Concrete Sand ** 
Masonry Sand ** 

Intended Use of Material | 

aaaaaaaaaaaaaaaaaaaaaaaaaaa 

Lou Permeability Material 
Drainage Layer Material 
Drainage Layer Material 

Remarks 
S88S6aSSB6SB888B88SaS8aB8S88SS8 

Clay is material obtained 
during uet mine operation. 
As a result, material 
availability is dependent 
on dredging process and tiiae 
required for aiaterial to dry. 

Millington Quarry, Inc. 
Stonehouse Road 
P.O. Box 407 
Millington, NJ 07946 
(201>-580-3910 

1/10/89 3 3/4 inch crushed 
stone 

fias Venting Layer, Roads Crushed rock oiaterials obtained 
from quarry in Uharton, NJ. 

Dan Como t Sons 

(20D-263-0440 

1/10/89 1 Screened Topsoil Topsoil 

HcNear Excavating 
Box M503 
Landing, NJ 07850 . 
(201>-398-9232 

1/10/89 6 
7 
8 

Common Fill " 
Common Fill " 
3/4 inch crushed 
stone 

Lou Permeability Material 
Lou Permeability Material 
Orainage Layer Material 

Note that samples 6 and 7 
ara of the same material. 
Houever, these materials appear 
to differ significantly in 
gradation. Sample 6 
represents the more 
predominant coarse fraction 
of the material, whereas 
sample 7 uas collected from 
a limited area uhere 
soils were composed of a 
larger fraction of fine 
materials. 

NOTES: 
1. " indicates that potential supplier provided results of laboratory analyses performed for 

samples obtained from source indicated. However, these analyses were not perforated as part 
of this investioation. 
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TABLE 1 (CONTINUED) CONBE FILL SOUTH MATERIALS EVALUATION 

I Source I j'ssssassasssssasssssssssss. 
ID. Urbano Trucking. Inc. 1373 Route 22 East IGreen Brook, NJ 0S812 I(201)-469-2470 I I , 
I IPio Costa Sand and Oravel 1386 Route 46 East 
IGreat Neadous, NI 07838 I(201)-637-4922 or I(201)-575-1706 I 
I— I ISaiton Falls Sand I and 6ravel 
IP.0. Boi 576 
INaterloo Valley Road IStanhope, NI 0/848 
K20D-BS2-0121 I I INount Hope Rock Products. I Inc. 1625 Mount Hope Road lUharton, NJ 07885 I(201)-3D6-7741 I 

Date Saapled 
1/11/89 

Sanple Nuaber I Saaple Description I Intended Use of Materia) I I I Reuarks 
ssaasesaaaaaaaaa sssssssBssssssssRsssssssssssssssfissssBsssBBSsacssssesBSssssssscssaescsassssasssasss: 

11 and 12 IClay Iroa Monroe Tup. 10 11.5 inch crushed rock I Iroa Bound Drook area 9 ISand Iroa Monroe Tup. 13 ITopsoil Iroa Soaerset I County 

ILou Peraeability Material IGas Venting Layer, Roads 
IDrainage Layer Material ITopsoil 

INote that the sources ol the Isand and topsoil aaterials lare likely to change uithin Ithe near luture. I 
I 

1/11/89 ! 1 ' 14 IScreened topsoil ITopsoil (All aaterials obtained Iroa 15 relay" aaterial unscreened ILou Peraeability Materia) Isaae site. 
16 relay" aaterial screened ILou Peraeability Material I 17 IConcrete sand IDrainage Layer Material I 18 IScreened Bank Run Sand IDrainage Layer Material I 19 11.5 inch crushed stone IGas Venting Layer, Roads I 

1/11/89 I 20 13/4 inch crushed stone 21 ISandy Bank Run 22 IPondlill 23 IScreened Till I I 

IGas Venting Layer. Roads 
IDrainage Layer Material 

IPondlill is aaterial obtained 
IIron uashing plant settlenent 
Ipond. Screened till is ILou Peraeability Material Icoabination ol topsoil and 

JTopsoil Isand Iron eubankuent. 
I I 

1/11/89 1/11/89 2/3/89 

I I 24 13/4 inch crushed stone Id 25 ISand It 35 IClay IL 
I I I I 

IGas Venting Layer. Roads 
IDrainage Layer Material 
ILou peraeability aaterial 

I ILou peraeability aaterial IIroa Jackson, Neu Jersey. I I I 

NOTES; 
1. " indicates that potential supplier provided results ol laboratory analyses perloraed lor saaples obtained Iroa source indicated. However, these analyses were not perlorued as part ol this investigation. 
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TABLE 2-11 (CONTINUED) 

Source 

saesasiasssssssasBsaBsoBBf 

Tri-County Asphalt, Corp. 
Lake Hopatcong, NJ 
(201>-663-2010 

Date 
Sampled 

;S8BSBSSB8S 

1/11/89 

Sample Number 

iSBS&sssasssmstsass* 

26 
27 

C0HBE FILL SOUTH MATERIALS 

Sample Description 

•SS8SS8S8B8B8S8S8S8BSBSS8SSS 

3/4 inch crushed stone 
1.5 inch crushed stone 

EVALUATION 

Intended Use of Material 
ISSSSSSSSSBBSBSBSSSBSSSBBBSS 

Gas Venting Layer, Roads 
Gas Venting Layer, Roads 

Remarks 
I888&BS88S38888888B8BS8S8SSSS8S8 

Berkshire Valley Sand 
and Gravel 
Berkshire Vall»y Boad 
Oak Ridge, NJ 
(201)-697-4800 -

1/12/89 28 
29 
30 
31 

Concrete Sand 
3/4 inch gravel (rounded) 
3/4 inch crushed rock 
"Clay" material 

Drainage Layer Material 
Gas Venting Layer, Roads 
Gas Venting Layer, Roads 
Low Permeability Material 

To provide sanple of topsoil. 

Rata Industries, Inc. 
Hamburg, NJ (site) 
(201)-488-0500 

1/12/89 32 
33 
34 

Minus 3/8 inch Sand Fill 
3/4 in. crushed stone 
Concrete Sand 

Drainage Layer Material 
Gas Venting Layer, Roads 
Drainage Layer Material 

County Sand t Stone 1 2/3/89 | 36 iClay |Low Permeability Material 1 
Moorestown, MJ II 1 1 1 
( 6 0 9 ) - 2 3 4 - 7 2 6 3  I I I  1  1  

NOTES: 
1. ** indicates that potential supplier provided results of laboratory analyses performed for 

samples obtained from source indicated. However, these analyses were not performed as part 
of this investigation. 



TABLE 2-12 
COMBE FILL SOUTH LANDFILL MATERIALS INVESTIGATIOH 
SUMMARY OF LABORATORY ANALYSES FOR GRANULAR MATERIALS 

SAMPLE 010 (em) 
k»100D102 
(cm/sec) 

PERCENT PASSING 
NUMBER 200 SIEVE 

SOURCE OF 
LABORATORY 
ANALYSES (1) 

QUANTITY 
AVAILABLE (2) 
(cubic yards) 

Berkshire • 28 H/A N/A N/A N/A 40,000 | 

Dallenbach -A 0.027 7.3x10-2 0.9 Supplier 58,000 (4) | 

Oallenbach -5 
Masonry Sand 

0.02 4.0x10-2 0.9 Sipplier 58,000 (4) | 

Mount Hope • 24 
Uashed Stone Sand 

0.021 | 4.4x10-2 
'•* 

| Supplier | 116,000 | 

Piocosta - 17 
Concrete Sand 

| N/A | N/A | H/A | N/A | 58,000 | 

Piocosta * 18 
Screened Bank Rui Sand 

| 0.01 | 1x10-2 
' 

|Empire Soils | 58,000 | 

Raia Industries * 34 
Concrete Sand 

| 0.02 | 4.0x10-2 | Supplier | 116,000 | 

Raia Industries • 32 
-3/8 Sand Fill 

| 0.01 | 1.0x10-2 a CO
 | Supplier | 116,000 j 

Saxton Fells * 21 
Sandy Bank Rui 

| H/A | N/A | N/A j H/A | 66,000 | 

Urbano • 9 
Sand 

|0.0074 (5) j 5.5x10-3 j 11.3 |Espire Soils | 116,000 | 

Berkshire - 29 
3/4 inch rouided gravel 

| N/A j 
| N/A | N/A | 50,000 | 

Berkshire * 30 
3/4 inch crushed stone 

| N/A | H/A j N/A | H/A I 50,000 | 
I I 

McMear Excavating • 8 
3/4 inch crushed stone 

| H/A | H/A j H/A. | N/A | 123,000 | 

Millington - 3 
3/4 inch crushed stone 

| 0.11 
I 
| ,,, I o 

I 
lEmpire Soils | 123,000 | 
I 1 1 

Mount Hope - 24 
3/4 inch crushed stone 

| 0.8 
1 44 

I ° | Supplier | 123,000 | 

Piocosta - 19 
1.5 inch crushed atone 

| N/A | N/A | N/A j N/A | 50,000 | 

Raia Industries • 33 
3/4 inch crushed stone 

| 0.8 
1 " 

I ° | Supplier | 123,000 | 

Saxton Falls • 20 
3/4 inch crushed stone 

| N/A | N/A | N/A | N/A | 26,000 J 

Tri-County • 26 
3/4 Inch crushed stone 

| 0.12 1 ''4 
I ° |Empire Soils | 123,000 | 

Tri-County - 27 
1.5 inch crushed stone 

| N/A | N/A | N/A j H/A 1 123,000 | 
1 1 

Urbano * 10 
1.5 inch crushed stone 

| 0.19 
1 " I 2 

|Eapire Soils | 123,000 | 

NOTES: 
(1) Indicates that potential supplier provided results o# laboratory analyses 

performed for sasples obtained from source indicated. However, these 
analyses were not performed as part of this investigation. 

(2) Indicates estimated quantity available for 1989-1990. 
(3) Indicates costs are based on Novester, 1988 coots for material to site. 
(4) Indicates supplier Indicated that total quantity available may be 116,000 Cubic yards, 

based on use of both types of sands. 
(5) Indicates D10 estimated on percent passing the nuifeer 200 sieve, mere 

11.3 percent pass the nudwr 200 sieve. 

k « 



• • • 
TABLE 2-13 

CGHBE TILL SOUTH LANOfILL MATERIALS INVESTIGATION 
SUMMARY OF LABORATORY ANALYSES FOR LOU PERMEABILITY SOILS 

SAMPLE. 

I MOISTURE 
USCS I DENSITY 12) 

CLASSIFICATION | (LB/FI3) 
PERCENT 

MOISTURE (2) 

HY0RAULIC 
CONDUCTIVITY (2) 

(CM/SEC) 
LIQUID 
LIMIT | 

1 1 SHEAR 1 
PIAS11CIPLAST1G1IVISTRENGTH 
LIHIT | INDEX |UB/IH2> | 

SOURCE OF 
LABORATORY 
ANALYSES (1) 

1 QUANTITY 
AVAILABLE (4) 
|(cubic yards) 

1 COST (5) 
| (per CY) 

APPROXIMATE 
DISTANCE FROM 
SITE (miles) 

Berkshire • 31 
" 

113.2 ... | 1.37x10-5 
1.50x10-5 | " 1 20 I ' 1 Empire Soils | 30,000 | $18.00 

County Sand 8 Stone - 36 " 1 89.0 ... | 1.94x10-6 
2.28x10-6 " 1 * I " 1 ... | Empire Soils | 233,000 | $20.00 | 80 

Oallenbach - 2 CH - sample 1 
CL • sample 2 

114.1 
114.8 

- sample 1 (3) 
- sample 2 (3) IS 1 2.28x10-7:sample 1 (3) 2.0x10-9:sample 2 (3) s. I A 1 IS I Suppller 

Supplier 
| 233,000 (6) | $18.00 

McNear - 6 SM - sample 1 
SM - sample 2 

135.8 
133.6 

- sample 1 (3) 
- sample 2 (3) 

6.8 - sample 1 
8.0 - sample 2 

1.02x10-4:sampte 1 (3) 
1.63xt0-4:saople 2 (3) : 1 s : 1 £ Supplier 

Supplier 
| 233,000 | $10.00 

" 
Mount Nope - 35 N/A N/A H/A N/A N/A N/A H/A N/A N/A | 233,000 | $10.00 

Piocosta - 16 SM 130.6 9.4 4.9x10-5 
4.6x10-5 

HP 22 NP 27.1 Empire Soils | 233,000 | $20.00 1 * 
Saxton - 22 108.3 ,,, 9.5x10-6 

9.7x10-6 " 20 1 
Empire Soils | 33,000 | $8.00 1 M 

Urbano - 11 (6)| CL 
•SS88B888<8S8S888S888Sa88UBSSS; (888881 IS88S888S88X8SS3. SS88888BSB88888 

1.2x10-7 
1.4x10-7 

(8888888888888883888888888 
r r 
8S88888S388SSS8S 

20 | 28.9 
sssaaassaaaaaaBsaassa 

Empire Soils 
S8S888S8S888S8S 

| 233,000 | $22.00 
8S8888SSSS8888S8i 888S8SS8S 

1 
88888888888388 

NOTES: 
(1) Indicate* that potential supplier provided result* of laboratory analyses performed for samples obtained from 

source Indicated. However, these analyses were not performed as part of this invest igat ion. 
(2) Indicates that moisture density relationships and corresponding permeability tests 

were performed with the IS blow modification to ASTM D-69B unless otherwise noted. 
(3) Indicates that these tests were performed in accordance with ASTM 0-1S57 Method C, Modified Proctor methods. 
(A) Indicates estimated quantity available for 1989-1990. 
(5) Indicates costs ere based on November, 1988 costs, for material delivered to site. 
(6) Indicates quantity available is based on efficiency of wet mining process used to obtain the material. 
(7) HP indicates Non-Plastic. 
(8) N/A indicates not ascertained. 
(9) See note from Empire Soils regarding behavior of soil observed during laboratory analyses in Attachment 1. 

CO 
CI 



TABLE 2-14 
COMBE FILL SOUTH LANOFILL MATERIALS INVESTIGAT I OH 

SUMMARY OF LABORATORY ANALYSES FOR TOPSOIL 

SAMPLE 1 SAMPLE 1 SAMPLE 
COMO-1 | PIOCOSTA-14 | URBANO-13 (5) 

PERCENT PASSING 
NUMBER 200 SIEVE 

24.2 33.3 | 60.0 

MOISTURE DENSITY (1) 
(LB/FT3) 

114.6 117.4 105.7 

PERCENT MOISTURE (1) 15.1 12.8 19.2 

Phosphorous, available 
(mg/Kg) 

2.4 2.5 2.2 

Potassiun, available 
(mg/Kg) 

27 37 49 

Magnesiun, available 
(mg/Kg) 

109.7 398.1 148.9 

Caleiun, available 
(mg/Kg) 

754 1383 722 

Iron, available 
(mg/Kg) 

7.5 1.2 29.7 

Alunirtun, available 
(mg/Kg) 

25.3 16.7 67.6 

Manganese, available 
(mg/Kg) 

8.2 11.7 85.7 

Zinc, available 
(mg/Kg) 

0.68 0.37 0.90 

Copper, available 
(mg/Kg) 

-0.3 (4) -0.4 (4) 0.4 

pH, in uater 6.87 7.49 5.12 

Organic Matter 
LOI percent 

2.50 3.54 5.95 

NQ3, available 
(mg/Kg) 

6.85 25.14 32.03 

NH3, available 
(mg/Kg) 

4.4 1.2 4.0 

CEC-NH40AC 
anol/Kg 

6.61 9.09 17.55 

Exchange Acidity 
(cmol/Kg) 

N/A N/A 8.37 

QUANTITY AVAILABLE (2) 
(cubic yards) 

59,000 59,000 59,000 

COST per cubic yard (3) S25.00 S26.00' S20.00 

APPROXIMATE 01STANCE 
FROM SITE (miles) 

30 15 20 
T,EEEP}YEEWEEEEE8-G 

NOTES: 
(1) Indicates that moisture density relationships were performed with the 15-blow 

modification to ASTM 0-698 (Standard Proctor Compaction). 
(2) Indicates estimated quantity available for 1989-1990. 
(3) Indicates costs are based on November, 1988 costs for material delivered to site. 
(4) A minus sign indicates analyte at limit of detection, it does not 

indicate a negative result. • 
(5) Indicates source of material likely to change. • J ̂  ̂ 
(6) N/A indicates Not Ascertained. 



TABLE 2-15 
COMBE FILL SOUTH MATERIALS INVESTIGATION 

SUMMARY OF POTENTIAL SOURCES FOR GA8I0N FILL MATERIAL 

| SAMPLE 

I 

| QUANTITY 
[AVAILABLE (1) 
|(cubic yards) 

| COST 
| (per cubic yard) (2) 

I 

| APPROXIMATE | 
| DISTANCE FROM SITE | 
| (miles) | 

— 

i 
|McNear Excavating 
1 

I 
| 22,000 

I 

I 
| $15.00 

I 
I 15 | 

1 
|Millington Quarry 
1 

I 
| 22,000 

I 

I 
| $21.00 1 15 | 

1 
|Piocosta Sand and Gravel 
1 

I 
| 22,000 

I 
| $22.00 

1 
1 15 I 

1 
|Raia Industries 
1 

I 
| • 22,000 

I 
| $26.00 

1 
I . 30 | 

1 
|Saxton Falls Sand and Gravel 

I 
| 22,000 

I 
| $20.00 

1 
I 10 I 

1 
|Tri-County Asphalt 
1 

| 22,000 

I 

1 
| $17.00 

I 
I 20 | 

1 
[Urbano 
1 
1 ,amaaaa.T,r„n,aaaaaaanaaaaaaa 

I 
| 22,000 

I 
taaaaaaaaaaaaaa: 

I 
| $22.00 

I 
aaaaaaaaaaaaa-i naaasaaaaaa 

I 25 | 

88883338888888858888831 
NOTES: 
(1) Indicates estimated quantity available For 1989-1990. 
(2} Indicates costs are based on November, 1988 costs for material delivered to site. 
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Subsurface Foundation Evaluation 



MEMO TO: Files 
FROM: KMKohl On-lS 
DATE: 6/25/90 
FILE: 3013.012 #3 
RE: Combe Fill South Landfill - Geotechnical Investigation 

for Ground Water Treatment Plant and Blower Building 
cc: swAnagnost 

RFBrodowski 
AJCaracciolo 
RJ Cosselman 
ACJarka 
RDJones 
JJKeegan 
JRKnox 
CBMurphy 
SJRoland 
AJSaikkonen 
GASwenson 

GENERAL 
The geotechnical investigation for the proposed ground water 
treatment plant and blower building included soil borings and rock 
coring. A total of eight (8) borings were installed to provide 
information regarding subsurface conditions at the proposed 
locations. Rock coring was performed at two (2) of the locations. 
The purpose of this memo is to summarize the results of the 
subsurface investigation. In addition, recommendations estimates 
of settlement and bearing capacity are presented. 

SUBSURFACE CONDITIONS 
Locations of the soil borings are shown on Figure 1. The building 
and tank layout shown on Figure 1 may be modified as part of the 
Final Design. It should be noted that soil borings were installed 
at locations determined by taped distances from previously surveyed 
locations. Borings were installed in accordance with the 
Geotechnical Investigation Work Plan provided to the New Jersey 
Department of Environmental Protection (NJDEP). Continuous split 
spoon samples were obtained in accordance with ASTM D-1586. One 
additional boring, boring BB-6A, was installed approximately 3 feet 
from BB-6 to confirm the presence of a continuous hard layer. Rock 
coring was performed at the locations of BB-3 and BB-7. Shelby 
tube samples were not collected due to the cohesionless nature of 
the soils. 

l 4 
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June 26, 1990 
Page 2 

In general, subsurface conditions consist of a thin layer of 
topsoil overlying a layer of medium dense to very dense sand and 
saprolita 5 to 9 feet in thickness. (Saprolite is defined as a 
soft, earthy, clay-rich thoroughly decomposed rock formed in place 
by chemical weathering of igneous or metamorphic rock.) Grey-green 
to grey-black, moderately weathered, and moderately fractured 
granite underlies the sand and saprolite layer and was encountered 
at depths ranging from approximately 5 to 9 feet below ground 
surface. Boring logs and rock coring logs are presented in 
Attachment A. Attachment B includes field notes recorded during 
the subsurface investigation. 

RECOMMENDATIONS 

Bearing Capacity 
The recommended bearing capacity is estimated based on information 
presented in Foundation Engineering (R.B. Peck, W.E. Hanson, and 
T.H. Thornburn (1974)) and the SPT values recorded during the field 
investigation. In general, SPT "N" values recorded within the 
upper two feet of the soil borings were significantly lower than 
values recorded at increasing depths. The low N values may be 
attributed to the thin layer of topsoil near ground surface. SPT 
values recorded at depths greater than two (2) feet below ground 
surface ranged from 28 (BB-3, depth=4 ft) to 100 or refusal. The 
average N value for the sand and saprolite layer is 56. This value 
was determined by neglecting all N values recorded within the upper 
two (2) feet of ground surface. Based on Peck et al. the sand and 
saprolite layer is classified as a very dense material. 
Information presented in NAVEAC DM-7.2 -Foundations—and—ffayth, 
structures. Department of the Navy indicates that an allowable 
bearing pressure of 4 tsf (8000 psf) may be used for the in-situ 
material. Sand and saprolite soil excavated and recompacted is 
anticipated to have an allowable bearing pressure of equivalent 
natural soil. An allowable bearing capacity in the range of 10 tsf 
=20,000 psf is recommended for foundations bearing on the granite 
layer. 
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Estimated Settlements 
Settlement estimates were performed using methods presented in 
Transmission Line Structure Foundations for Up-lift Compression 
Loading (Cornell University Geotechnical Engineering Group, 
F.E- Kulhawy, 1983). Based on the cohesionless nature of the soils 
encountered at the site, it is assumed that elastic settlements 
would occur simultaneously during load application. Settlement 
analyses are included in Atttachment C. Results of the settlement 
analyses are as follows: 

Assumed 
Compressive Load Settlement 

Structure fosf) Center Edge Differential 
(inches) 

Tanks 1000 0.20 0.13 0.07 

Gas Extraction 250 0.08. 0.07 0.01 
Building 

Process 250 
Equipment 
Building 

0.12 0.06 0.06 

Notes: 
1. * indicates that the settlement was calculated for the 

largest diameter tank (diameter=32 ft) and represents a 
conservative value. 

2. Methods used to estimate settlements assume a soil of 
infinite depth and represent am upper bound of the 
elastic settlement. 
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So 

Cond HNU 
•,15,0 1 

id.D j 

i 1 
iS,o\ ! 

1 1 

J—L 

!(J>,D\ j 
! I J—L 

I I 

1.01 | 

gU/S 2 

It 

~0 escjz.1 & n o AS sf-s 
a-&oi/£ 

1 

11 

So 

S,AHZ.S. <s£ 
R&rrwis, 
t+T?C~iS 

tpizst-e, 

(•no 

gynPrij 
uJj 2? *4-

•gASi 

l> 
rr\ 

\j 

1020 : tx/4 -fcx. 
£s7>L 
SOOO 

u a 
<Z<2 

|%IC rO 
T D  S B !  

rrwifC 

Whf*j 

£u4s 2J-
Ouaj ro\ ™v J j 

OdftS-t sty &. 1 i 
Asir cty/sty-vho' 

f <3~P̂ A-clam̂ ji7yr 1 1 j 1 
\TPrAJK (Jsrt5 OS&Htty&p -

I ! t 

! I 

I ! 

J L 
I ! 
! I I I 

&Q3 1^0 

A h 
' f 423 

Tp dO<..A/0- ~•• <1 & /A/ /»11 /v //—/ 



— ' - o i ' - f a  I C H  
P (LOJ&CT N J 

J2J£ Z<JI6.J/ 
&Ofiv\q: 33'3 

Lo c/vTloi^ Com t&'£ £~IULm Sbt^ r?-h-

•P.S5" ?,v/, ci 

* 

13.o. 
KM W 12, 44|'Ee&> 

",5i?V 
•F,-»o«( Z,Sf,M 

•p, goa a.-si-.M 

£ca&j? ££Ve./2 Lku 
I -14 .O •frj2*C.f\Aa»* & 

1*40, S.lA/.W.a 

,SuUff 
V paAL.uvi^f 

r̂.W.e, *+,'*[ 

n\*rz*. )*.L t< 
freijvsu# -

C»iC «-| 4T*» 
Hrt / J 0 

IL* iO 

Run No.' 
iZ-gL/gQ) 
,a^o° S'O 

TOT? - g'j ,VJ I 
53" est-. 
s«y^5 

4.(? 
/* «*?* . 

ê ,R,̂ ±l 

|£t+t*S &*Cci0.m Po9*/sti/ 

ia.O 
f= , •Z-ti", 

, 55", 2.<M 

Aw^uis ofr frs.Ac.ru.aes/ SatvJ-rz. r-A^5 
NJ^+65- U)fJC.i rVbiAjAc. A</S' ofr cofcis 

J.i^, r+ 

t= .es^^.vo ,u 
£..*<P5 <?F ">ci£ 0 1 

a-» u/im TO 

£- |2oiao-W •iw.u.fr^cjg' 
" SV>TDOtSt> 5U O-t-"»•*-<!£" 

W * IA/Avc\ *iv<iis,A-C£ 

d) ' <»VAA'M 
~fc - I U-OAJ ->,\... 

I ~ 

A/\ " 

L - -la' 

,220 



p fio JG"CT Ml&gp 

m 
LOCA-TIO^ nuu Sou,r>v 

rwo * 
' '&JD 

Ruin No.' 
t-BL/eob Ito.o 

Bo/</w gs - 3 

gMui. oifj' r 

p,tf 

*,60', &,w, <*,c v 

is— 

ll-.o 

• P.bS'.g^.M 
- £VJ& 01= 0o£i SJ Cr-

l\] 0-^,5". |V5> 'PBtfNlOLA^ P^^uT 

' - 2u0 



T c § IT 
i cr 
4 MP 
» WP 

f VP 

! i. 
VR 

R 

SR 

Crushed. " ̂  mirans (mechanical clay) to 0.1 foot. 

Intensely Fractured - o.os to 0.1 feet (contains no clay). 
Closely Fractured - o.l to 0.5 feet. 
Moderately Fractured - o.s ̂  i n ̂  

Widely Feacrfrad - 1.0 to 3.0 feet. 
Verv Widely Fractured - +3 feet^ 

froa eS^^fSo^ at least ** characteristic 

Vq^Bouofa - Near Vertical steps and ridges occur an the discontinuity 

S 
SIR 
2. 

w 

EL 
ST 

3. 
Cl 

Sd 
6 

ca 
'e 

ISeally si^&"an?Ie ste?s are evident; asperities are Cieariy vxsuaie, and discontinuity surface feels very arfasive. S££Jgfc^gggf8 m surfaces are distin- . 

aoott - Surface arrears sxoth ani feals so to tta 
Visual artdanca of poUahing 

Surface Planaritv • 

iSSl - A moderate undulating surface. 
Planar - A flat surface. 

SBfe LSS a» « t* aare-

surface Patinas and ran™ ^ 
Clay 

Sand 

G^stm 

Calcite 
Iron Oeide 
Clean 



T.TgT CF 

Rode Defect Desgjlti^^ 

1) Surface Roughness 
VR Very Rough 
R Rough 
SR Slighlty Rough 
S Staooth 
gry gl i rVanw' AaA 

2) Surface Planazity 
W Wavy 
PI Planar 
St Stuped 

Rode Type Desgjg^'''''^ 
Hardness 
VH Very Hard 
H Hard 
MS Moderately Hard 
IS Low Hardness 
F Friable 
S Soft 

Waatfraarmgy'ai 
E actesnely Altered 
H Highly Altered 
M Moderately Altered 
S Slighly Altered 
U Unaltered 

3) Filling Materials 
d clay 
Sd Sand 
G Gypsun 
Ga Caldte 
Fe Iron CBdde 
C dean 

4) Type of Discontinuity 
B Bedding 
H HWled 
0 Open 
T Tight 
Fit Fault 

Core Length 
Long Longest 
Avg Average 
Sht Shortest 

fracturing 
C Crushed (clay) <0.1 ft. 
IF Intensely fractured 0.0S -.0.1 ft. 
CP Closey ETactered 0.1 - 0.5 ft. 
MF Moderately Fractured 0.S - 1.0 ft. 
WF Widely Fractured 1.0 - 3.0 ft. 
VF Very Widely Fractured +3.0 ft. 



'SSI 
jamJECT wcancH: KM -W-i, 

VT! Nj-£>eP 

TEST B0RIN6 LOG 

Sem£R 
\ v HANG?: |4-0 IbJ 

3 o i/\c.Wgj 

REPORT OF BORING NO. 66 - 4 S£ET t i/f 
6RHM) WATER No a rô  d. *JGA€.r 
-«yica_,A4fir«4. Soil 
Wav^iVt 4 . -r 

io 13.oi2 * -f 
E S CO.: 6^ B IVWI.^ 
FliwsfWHt M tvtiwVs QBG HYDRCGEOLDGIST: >4 iCoLi 

BORING LOCATION: SB -f 
SROUffl ELEVATION: 
0AIE5: s fTt^+td 5/31 /?q • *.nd<A Sl*t/90 

DEPTH 

SAWLE 

No. DEPTH ELDS 
/fi* P0CTRN/ 

RECDSHT VALUE 
SAWLE 

DESCRIPTION 
STXTUH •MS DEPTH 

ESUIPWNT 
INSTALLED 

U-Z 3-n 1.0' 31-
74—if 

B l  4c.k. TbP̂ a i i_, Met roots 
6LA. i. l-tfluv/Cf 

0.3 ' 

Z'-V 4-' 

4-k 

tf-r-

=.5-
i^s. 

±S-

5-.S 

6.S* 

A--ii 1.0' 4<? 

loo/fr 

ta3/s" NJJZ-

tc%M ro 72-

Afio v 

i<2D* 

ACD* 

cL^V| 4^ I'^ 
B<T3v^V-> SAPR-quiT)? 

a_\APL f^'wA- 4y ̂  
V^Vc ro«st& +y4*<t s'1"'" 
0LAd C-\.A>| 

JbuAS<._, U'jV\> gr<£-A 
VtJ brow A -f-lVV*. +D vvs^.di\AAA. 
£• £<Mi a-wd SAP(Z-O i— 1 
^^(2. C-'I CW +T5 vwy dU'u.^ 
0̂ i~A~M~9* C <^- 2. - OA-- p 

•>ajlâ S. j 

^ MO-K.- sou»v^p U. ^ov*i 
"Pp a£ -Sflua-n Ĉ r*Lry,K_ 

£ . 0 , B & 6. 5 Gn S" 



emm Tg^JgRINe^G REPORT CF BORINS NO. U5-S MET l-^ 
pmsiunnnuG,^ jnj s0^ 
fP1' MJD&p 

***** TYPE: 
HHWU {+© <bs 
^ *0 L 

SUM) UOTER Kio arojui \juafir<is~ 
e v \ . d * . S o i  1  

bov'iYnr 
pmsiunnnuG,^ jnj s0^ 
fP1' MJD&p 

***** TYPE: 
HHWU {+© <bs 
^ *0 L Ftt£HL:f0,^ oiZ. ̂ 4-

FbwrfH: 
OBG HYDfiOBEZLDBIST: M fcohl 

SW£ 
SHXJND ELEVBTIM: 
MTSi •* +*<•+ zd S/.?oHo \ end a c/ 5/3o/9o 

DEPTH 

lo'-z.' 
No. DEPTH 

2 ' 

AOS 
/6" 

PQETBi/( aN* REcavrayj VRUE 
SfiWLE 

OESCSIPTTOH smut 
OTNGE 
DEPTH 

ESUIFtENT 
INSTALLED EQUIPtQiT 

INSTflLLES 

\-3 1.1'PF 

3.71 

4* 

ii; 

4. 1 

4- 6' 

-2 
b UtcJ*. +T>jaso''lj "tv<uc <Tsa+s, 
1 euz_v^e_i 

O.V 

^ -13 
23-^' 1 

^A" 

1.1' 34, 

V \ oa^f ̂. rw^'s+-; I,jVi f j>Ou^ 
f-1 *14. +D /w SAfjQ 
4va ue. c\^ ̂  

j Wf (0 
io ^riv\t_ 4b 4/^-wv. 
SANt) S/\P(2^u<TE", 
• f v * . f ? N A 4  ̂ rzâ j-L-i 

tvaca-

C-^ S'frjdajLj 

W1Z. icO' 

(2. otJLs n oO^ 
S. o. 3. ® 4. & 

£a 

23. 



pmm 
!vmt: 

F?H 5* 
s 

? a CO.: 
FliwtfN; l>o uQj M w Q/~ ̂  K/ /j 
OBS HYDBOESLOBIST: M.fcLpk 

TEST E0BIN6 LOG 

TYPg. "RB 
HfiWCSs I tO lbs, 

3o 

REPORT OF BORING NO. E£-G SfflET I Vi ; 
SROJND UfflES ^ < r̂~o>jrA \JuaJrrLf 
Z/f\CO*J /r̂ Cr~t<d (JLC"",VTi7 / L»~ V3nv.V*o 

J1 
FILE ML: 3oi2.0|T. 

SORING LOCATION: BB-t 
SUM) ELEVATION: 

^/2^/To 

DEPTH 
No. 

SAWLE 

DEPTH 
BLOWS PBCTBi/ 
/6* RECOVERY 

* VALUE 
SAWIE 

DESCRIPTION 
STRTUff EBJIFfCHT 
CHANGE 
DEPTH 

INSTALLED 
EQUIPiefT 
INSTALLED 

2.' 4-5 0.4 li. IMoi i^ klacAcTtfP&o' (-

2H' 

!~ 

V L •a 

m 

l-io 

s' 

9-1 o U.o SV 
40-~7o 

loo+ 

ioo/o" | ue. ^TD 

M uli'u ̂  <de»ns€_y 
0 »-a * IS/tjw S A- AJ^ 
\'+He. +0 V^CCL' U. PVT 

•-».</H ^ Ir'i-fl^ iil+i fvar^e 
cla^ 

V^-iAj d&A £4J**** I sl-; •£' vra. 4-ta 
iw.dLi'a.** S A /U "D a ̂  S4/fejLf̂ . 

-fv-a.ee. silf/ frv.cz £_( 
*r 

dLS CLl»Ov-& 

r"e.-?vj 2 
B , "O . B © <o 



BSi6®. Tĝ 0R!̂ 6̂ REPORT OF BORING NO. 3.3-64 9EET 

PROJECT LOCATION: Co -be. f=T 11 S o*^ 
foo-pg-p 

i« SAWLEH 
TYPE: 
HAMER: 14-0 > ba. 

3 0 iv\-ok cl 

GROUND HATER 
fJfl \JJOMjf~ OS\Ct*jnHred 
Atjur i VJ 3 Coil fccv.v?^ 

PROJECT LOCATION: Co -be. f=T 11 S o*^ 
foo-pg-p 

i« SAWLEH 
TYPE: 
HAMER: 14-0 > ba. 

3 0 iv\-ok cl FILE ML: .7015.011, 

0B6 HYDRCEEH06IST: t \CqW\ SOUND ELEVATION: 
^ ̂-hur-Ki '• SlZ^l^oj g^ded ••5l&q/Vo 

DEPTH 
No. 

SAWJE 

DEPTH 
EL0U5 
/6" 

P0CTRN/ 
fiSSVEft 

•»r VfiUE 
SAMPLE 

EES3IPTKN 
STRTUI ESUIPWHT 
CHANGE 
DEPTH 

IN5TALLED 

4-4- d' Do-»-k. Jorpww |oPSD^ 

;4-c, z. 

i-5* 

i i ?-g> 

1-fOS 

.ISJL 

8 

^-l0°/4 NJ12. W 

S - 4 S  d-,0' l̂ o h 
•S7-3T 

V.rva-v ^ W^vA/v-v-o^-ay^c. 
SAAib fmct 

clttjy 

VS-r^ ctcn^j oL«cv^-p-> ^,'5vo" 
ard-v\^ 2_ Tf'VA. "T"0 

N^.dLiuLvM 4aw\«-
_ So^noUU. -fvacc 

S J rbo't ̂  

7-2-' d.o' & 4" 
4-3 HOP 

wt 

m/2> 

\ZH/"Lj moi'sf- ̂ reK̂ ' oroj\ 

<g firP (Lg\-iT£ <=ut4 P-rvvfi. -K> 
A^L^U lA-V^ _ S/4"NJT^ 

&-e.fuSaJ 

(Z«-PuS<*J 

8. o. 3. © 



project umiioi«Ca^w* &l{ 

*T: V^^TOGT 

TEST P0RIN6 LOG 

I If8,1 ̂  & 
mJrtS?mCT«TeiS Myt^CNlrt QB6 HYDHgHJBISTr y^.y, M 

TTPE: 
HMO: \4no ibs. 
^ SO 

smo 
REPORT OF B0RIN6 NO. S3~~/ SFFIET 11/2.,' 
SROLhD HATER NO SRJOKI 4 W/<.KT 

\ftn •/'iVi 4 «' 
{FILE : 3 0 /3. o! z, 

SORING LOCATION: 50-7 SaXIffl ELEVATION: to / 
MTESi slz<\)̂ o \jgndLad Strife 

DEPTH 

SAIOLE 

No. DEPTH 
SUSS 
/6" POCTRN/I *N" 

RECOVERY) VAL1E 

SBW£ 
DESCRIPTION 

STRTW ESJIPfCNT 
CHANGE 
DEPTH 

IfSTPLLED 
E3JI»€NT 
INSTALLED 

I 1  \~\ °*T 4-

12-4. 

' 3 

3 - 5  
Mi***j \oos*t, da-wvyPj blacky bgu//) 

-No r*v# JUt'*.** ^ A'N-^^ 

l l - Z S  1.5' 6S 
4-p--;g 

C»' 

6,s' 

3<?-f4 
57^,3 

loo /s" 

"No *^4 
3<FW-«- SI.L+; RVTIÎ , «-J, +VACX 

W~Xcjl ruo+%. 1 . J 2.0 
V€^ . (Lz-rtSc.; /v^ois4- ov^mvqZ.— 
b/o^/\ , SrtPfLouiT^ litHt 

-ro coojzl. a roĵ -̂, 
O 

L .5 ' lcof 

W 

djuLSt; /vtov34- Uj M-
^«-£<WUSW S/^TTJp 

l/" 

v C « y u i . £ + -  a - f  p a v h ' / v *  
0<L 5-" *rc-h 

H*'i4 4«b<-'0. 

.SdUv-HoU- C»cM-* 
Sp*r>1 Cl'^ CuHM* 

.X 

5 '\a 

BOB.® &.S"' 

o ? •? £ v* 4 



! 4KJEN & GERE 
i^HEERS, INC. TEST BORING LOG Report of Boring No.: B& 

Sheet j of j 
' Proj. Location: Co /nets Pul. Soffit ( 
;Ch- -: A/SOS"? 

jFPe! Haeeer: 
SABPLER 

N/ Fall: 
Ground Water Depth Date 

Depth Date 
File Ho.: 3,^/2. 

'Bering Co.: 
!Foreean: 
!0B5 Geologist: 

I Boring Location: 
I Ground Elevation: 
I Sates: Startvt\fal^la)o Ended^ 

i i 
'Depth 

!No 

gjm,3 

Depth 
BIom^ IPenetr/ 
i€ Recavry £ Saanle 

Description 
Stratus 
Change 
General 
Descnpt 

Eguipaent 
Installed 

Field Testing 

gH „Sp 
Cond HKU 

i. —t 
\(a-tD I 

nJL 

10, 

l5" 

a s-l I 
!. I J f 

J—L 

l—L 

sa i/ O&J&L] C ZA-ssi r, c-
*SA-Of2-<x̂ y TS /YUJ O H-rSZJLyj 

j suc+H-ruy IAJyA-n+ttZLD 

rteo&8-*ryu*j e-iZACJUGjaO > 
RoUij-i-j- to <U+rLif RjOU 6-V4 
SU { CLA<j Ŝ Ami/UC, 

">r*w njiAJĈ  rW2-&AlH>KAAr 

± 

Ll 

£.eJXj- &LA4U/ /2-<AJi£— 

m (S~0 (L*r>l C.£.&-fAs&o 

G/uo.nA fS - maociẑ L-rpZ-i. 
H&G.O t moosocA-nruy n 

e^a*-e_rviAtfTO^ 
C-L/H-j evim O ) /=«. 
4 ns-/ /v7 avcl. p/e.1 Adts" I < 
kt-(C*+t-L<-f ujo-untcftJSTD 

1 

tZAJC> OP BO/2J/̂ -Q -10.S"' 

l4on~ \ bfat-G- C£.<rurr3Z oa/ 
fa S-̂ c) 

U*e-4£ 

UAPrtnz. 
q.e* 

! I 

<tS/ /V 
a-f̂ O <2u 

'~&2\ 3/ A 

ft 
n.*r5 

*• I 'C*\ 
///IF S 
cJsj/u 

OA' 
or=- CAs&f 
&&rvn?t. 
/Ha-Cj~C£ 
C£?«//7/UU.ej3 flf LSfAt̂  

L Lfl |TYI < 
Sk//7Z-*«rto /I? /2_d^ 

QXJLT Ot= 

rz/vK-
a&j 
At 

Lvyo-rzq.-
go&MVCf 

I 
9 I 

I 
! I 
I ! !_ i 

1 O., *i (0 r. A», A/ Art. /v /, — * 



JVJO-

•*» ' ~ =LiC 

LOCATION' CnM g[LX. 6ou ru 
Run fao.' 
t-&-/ec>b 

Nj -+dS • M, "r*2. ?AC*i 

Hoft/ic 

too - zm ru 
X C-

jCfi'P1> JP 4L_/£-<C; 

p, ̂  , vu, ̂  

- . Oi KJ n-"0 
^ a A-

— 'o. | 

2 3 9  



ATTACHMENT C 

SETTLEMENT CALCPLATTONS 



M SBniENSGERE 

wO be pi I ( So* -H*. i-£" W 
SHEET 9Y •ATE JOB NO 
'/S I^M/d (*fz2,f?o 3Ol3.6(Z. 5-2-7 

5 £TTL£M<€/vT SES 

'• Tr«Jngr<oVs>SA Lw 3n* c-k/rz, ^^dadhVttJ ftr Ufll-'-P—Ca^jpre-iS'rn 
CiOJUAL-tq. (Z TprtoKs _ \-o*dt** 

aSSuwz. ,' dS&-w*4j-Z/T- 32- (rnS~r?Jjruyc/i" "fe rvtgef.nrnu.nr*  ̂

~fzL*. k- dj g,yire^bsiP) 

AO"^ \CQO fsf- (<is f-or- RJ& 

rpu/itiajns\n iS n et id 

(\̂  '  ̂̂ ^ ) T"1p "£&S~ f iV"CÔ [(Sty 

V/J K<L,rC : 
'g. ̂  -elo.r4ic s^-Astc^- S£ fct.Ce !•>*-<? A £ . £ 

|A <5" - Q-pp^ ',g^ CdV^ p rtbS >V^- g4r-^SS 
X? " PolsS gyi ' s r~<x.fCi 

f " •Fp»'̂ <gLgc-'h'<rva r*"<acĵ Ci lA. s 

&•: -gJaLS-Ki rA-ooLc*.(.M-f 

»- " g>v^- rij < d<"Kj -fircfav 

•*4+ 



M OBRIQiSGSIE 

SHEET AV •ATE -108 NO 

C^L 1 T'/M-JC. 6/ZZ/FC 

kss usWW. 

~~2J ~ Palish' ? ractpo - Q.3S" 

A^lnSg- 5dil>V(j dLt^uWc^ 1 

£ =• [Q,ooo pSt/ • - it44*i.-o-k psC. 
7p? 

P>g-= ./> 13 -£sv r'^x^, Ck^( 7<; 

To - XTTT' r fr T V. S" 7 
p. ul 

Pc - A6"(|./)fT:p •= taco./\- (q.3s"0'Cluf-i-)Ci.r7^i 

E . 4- 4- <I o6, p, c 

<Og ^ 0,015 -• C?>\ft iVokt^ 

9*- " Q.'Z. TvnJ^S f&a-

o.^A- -Pv Ur I^JI 

* a (o4 (o.2.V=- o. \s N, . 

~ Q, 0~7 i /Ve-tva^S 
24;: 



TORIENSGERE 

=.€T 

WQV^^L FF'U -S OW-HN 

SHEET. 8V OATE JOB NO. =.€T 

WQV^^L FF'U -S OW-HN S/S- 3O 13.OL '̂ 3 2*7 

8. f^-AS gxTZ-Acr?^ 

Qe* A <5*C 1 -^fc) BXp wke^g. Xp- \T /"& 

£ _£L2= 

•fisv" f&cfa oWr" "fiy^g^KdwS 

\A> Were; 

• pt> = e.kihl -S^-Paci. sg.fceU-tv^ vt •(-
^ ̂3* ~ (Ol OP 1 /" *V. . „ > ./•*<• \n \ rf * ? C Q^ppli^ CfiW,^<L^VC 3V;^ 

*?J - PoiJs<r»'s r~dib~o 
- l"»^v>.d>cu~isjvi uo i <j-f^ 

L. ~ -f-ov *cLa.-h'jw l< 

^ ̂ ^ ̂ d.yA.^1 Z-! a Jj i\, 4vc. 
/ ^ J 7 
C r -g.l^g Hnc >v\ o <sU*»LUwS 

Ass ULW> • ir-o^s 
£~ - IQ|Ooa pst g I , 4-4* 1 o^ ps C 

L.-- CPS A. 

.S - £-f- t""/6 - |. 9C 

# * 1.08 
If «' Wis ' \l i.an _ \.z.b 

t .' ~ZTT 

fi-j i.oa 



1 7BR1ENSGERE 

v-^Ow-be. ̂  ll STS-^K Lit-TvdL^nH ?7s-
BY | OATE 
IOM.lt |C,/-2.^o 

JOB NO. 
-3bi 3. 0 (2..V2-7 

Qe.-. Ag-Cl-u^ B  T, ~ C 1^0.1^(3^0.z-fa) 

£ pSC 

.oct] ̂  - o.pft ?/xcjm̂ a <3jr cjls/̂ jr**f hril 

PA^gL > Q.ss jk, 

Poglg.̂  - O^S ( .CLOt tYr  Q .0  7  ,y  cko-c  

(p c*q£f-e»»e*v-<rr«J£. •* Q«C^, k /̂ lŷ s 

**—m 

# 



W. OBRtBISGERE 

"XT 

Covo-  ̂ ^FA\ L-OLW^-^1 y 
SHEET 

s/r 
BY 

\C. 
•ATE 

<*/ W 
JOB NO 

3O\3. e*2-. 32.7 

fdqlgi &q^t^agnn~ 3uilb/sj/-=>-

fas «. r*4_ ' - û q P 

IT^O.3 S 

6~ - I o coo ps i •* 1 >44-*io^ p s £ 

L "  | 3 o '  
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The graphs and calculations used to develop this summary is provided in 
Attachment 7. 

The average T value for this location was 790 gpd/ft. The average K value, 
using a saturated thickness of 12 feet, is 66 gpd/ft*. The values of T 
calculated for each well using each method are quite similar and range from 
427 to 1,150 gpd/ft. Refusal was met in the pumping well at approximately 40 
feet and in the observation wells at approximately 60 feet. If a range of "b" 
is used (12 to 30 feet) a range of K is obtained of 26 to 66 gpd/ft*. These 
values are typical for the material encountered. An average value of K of 46 
gpd/ft* would be representative of this location. 

The range of average storage values for this location is 0.006 to 0.05. The 
distance-drawdown storage value is 0.003. The values obtained for PT-2 and 
PTO-4 using the Type Curve Delayed Method, 0.12 and 0.02, respectively, 
are more representative of actual values expected. The lower range of values 
suggest elastic conditions. 

The bedrock monitoring well (D-9) showed no measurable decrease in water 
level for the duration of this pump test. This is most likely due to its 
distance from the pumping well (37 ft). No drawdown was recorded in S-3, 
an overburden well 55 feet from the pumping well, therefore, it would not be 
expected to see drawdown in the bedrock well 37 feet away. 

PUMP TEST #3 

Pump test #3 was performed from December 12 through 15, 1988 and utilized 
wells: PT-3; PTO-5; PTO-6; S-l and D-7. A general geologic cross-section 
is provided as Figure 4. An average discharge rate of 0.5 gpm was set at 
the wellhead and monitored for the initiation of the test from the discharge 
point at the top of the landfill. The well number, corresponding data logger 
channel, and pressure transducer sensitivity are as follows: 

Well No. Radius (ft) Channel No. Transducer (psi) 

PT-3 0.3 Ch.-l 25 
PTO-5 5 Ch.-2 & Ch.-3 5 & 15 
PTO-6 10 Ch. -4 & Ch. -5 5 & T5 
S-l 15 Ch.-6 i Ch.-8 5 & 5 J 
D-7 45 Ch.-7 & Ch.- 15 ' 

The data logger was set to record measurements at the following times and 
intervals: 

»  2 5 5  



Memo to the Files 
February 2, 1989 
Page 11 

12/14/88 

12/15/88 

Time (hours) 

1514-1519 
1515 

1519-1529 
1529-1550 
1550-1640 
1640-1800 
1800-2100 

2100 
1530-1545 
1545-1548 

1546 
1548-1557 
1557-1620 
1620-1710 
1710-0810 

0810 
1210 

Recording Interval 

1 Reading/Second 
Pump Start 
1 Reading/ 30 Second 
1 Reading/Minute 
1 Reading/5 Minutes 
1 Reading/15 Minutes 
1 Reading/ 30 Minutes 
1 Reading/60 Minutes 
1 Reading/Minute 
1 Reading/ Second 
Pump Off (Recovery) 
1 Reading/ 30 Seconds 
1 Reading/Minute 
1 Reading/ 5 Minutes 
1 Reading/15 Minutes 
1 Reading/60 Minutes 
End Test 

During the performance of this test the discharge line was found to be 
freezing possibly causing variations in the pumping rate. This was possible 
due to the low pumping rate (0.5 gpm), the distance to the discharge location 
and the severe cold weather conditions. The discharge hose was removed and 
the ground water was directed to the ground surface away from the pumping 
well. Water was channeled away from the pumping area and froze at the 
surface shortly after discharge. Water flow rates were then monitored from 
the new discharge location. 

The transmissivity and specific yield values calculated for this pump test have 
been summarized and are provided below: 

Pump Test #3 Data Summary 

Q = 0.5 gpm b = 11 ft (PT-3) 

Transmissivity (gpd/ft): 

Type Curve Average 
Well No. Elastic-Delayed Jacob Recovery Value 

PT-3 83-107 259 69 130 
PTO-5 791-689 357 1650 872 
PTO-6 828-996 275 1320 855 

S-l 755-1070 377 943 786 

Average 660 
Distance-Drawdown (Range) 154 to 182 
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Storage (S): 

Type Curve 
Elastic-Delayed 

Jacob 
(Elastic) 

Average Value 
Elastic-Delayed 

PT-3 
PTO-5 
PTO-6 

S-l 

0.008-0.27 
0.04-(1.4)* 
0.006-0.14 
0 . 0 0 2 - 0 . 0 2  

1.5 
0.34 
0 . 2 8  

0.008-0.27 
0.77—(1.4)* 
0.17-0.14 
0.14-0.02, 

Average 0.27-0.11 

Distance-Drawdown (Range) 0.22 to 1.3 

Note: * Data point (1.4) was not used to calculate average values. 

The graphs and. calculations used to develop this summary are provided in 
Attachment 8. 

The average value of T for this location was 660 gpd/ft. The average value, 
of K, using a saturated thickness of 11 feet, is 60 gpd/ft2. The range in T 
was from 69 to 1,650 gpd/ft. The material encountered at this location was 
typically very fine grained. The low discharge rate of 0.5 gpm is indicative 
of a low permeability aquifer. This low pumping rate increases the amount of 
time required to dewater the pumping well. It is expected that the freezing 
discharge lines and the low pumping rate are reasons for the variable 
drawdown curves. In addition, the fine grain material also extends the 
amount of time required where delayed drainage is no longer affecting water 
levels. The high T Values at this location most likely reflect influence from 
delayed drainage. The bedrock at this location appears to undulate slightly 
(see boring logs and Figure 3). If the overburden aquifer thickness 
increased due to these undulations, the values of T in the observation wells 
may reflect this as greater recharge to the observation well resulting in 
values of T higher than the pumping well. 

The cross-section and boring logs for this location reveal a range of aquifer 
thickness. This range of Vwill play a significant role in the overall range of 
T. If an average aquifer thickness of 16 feet is utilized an average value of 
K of 41 gpd/ft2 results. 

The range of average storage values for this location is 0.27 to 0.11. The 
distance-drawdown storage values range from 0.22 to 1.3. The high values 
reflect the effects of delayed drainage and are not considered typical for the 
material encountered. 
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The bedrock monitoring well (D-7) revealed approximately 0.25 feet of the 
total drawdown. This drawdown was slight and gradual for the duration of 
the pump test, indicative of communication between the two aquifers at this 
location. 

PUMP TEST #4 

Pump test #4 was performed from December 19 through 22, 1988 and utilized 
wells: PT-4; PTO-7; PTO-8; S-5 and D-4. A general geologic cross-section 
is included as Figure 5. An average discharge rate of 11.1 gpm was set at 
the wellhead and monitored hourly at the discharge point at the top of the 
landfill. The well number, corresponding data logger channel, and pressure 
transducer sensitivity are i as follows: 

Well No. Radius (ft) Channel No. Transducer (psi) 

PT-4 . 0.3 Ch.-l 25 
PTO-7 5 Ch.-4 & Ch.-5 15 a 5 
PTO-8 10 . Ch.-2 k Ch.-3 5 & 15 

S-5 40 Ch.-6 1 Ch.-7 5 k 15 
D-4 15 Ch.-8 • 5 . 

The data logger was set to record measurements at the following times and 
intervals: 

Date Time (Hours) Recording Interval 

12/19/88 1730-1732 1 Reading/Second 
1731 Pump Start 

1732-1742 1 Reading/ 30 Seconds 
1742-1805 1 Reading/Minute 
1805-1900 1 Reading/5 Minutes 
1900-2000 1 Reading/15 Minutes 
2000-2105 1 Reading/30 Minutes 

2105 1 Reading/60 Minutes 
12/21/88 1715-1730 1 Reading/Minute 

1730-1732 1 Reading/Second 
1731 Pump Off (Recovery) 

1732-1742 1 Reading/ 30 Seconds 
' 1742-1830 1 Reading/ Minute 

1830-2015 1 Reading/15 Minutes 
2015-0935 1 Reading/30 Minutes 

12/22/88 0935 1 Reading/60 Minutes 
0735 End Test 

*•- 'i-9 41 V V 
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During this pump test the subcontractor was found to be guestimating 
discharge rates and not actually measuring the rate at the discharge location. 
This was documented by both the NJDEP and O'Brien & Gere on-site 
inspectors. The subcontractors office was notified and the problem was 
corrected. 

The transmissivity and specific yield values calculated for this pump test have 
been summarized and are provided below: 

Pump Test #4 Data Summary 

Q = 11.1 gpm b = 27 ft (PT-4) 

Transmissivity (gpd/ft): Rounded to nearest whole number 

Type Curve Average 
Well No. Elastic-Delayed Jacob Recovery Value 

PT-4 965-965 842 2093 1216 
PTO-7 1530-1270 2171 2171 1786 
PTO-8 1110-2160. 3256 3907 2608 

S-5 1920-1800 2505 2170 2098 

Average 1927 

Distance-Drawdown 2363 

Storage (S): 

Type Curve Jacob Average Value 
Elastic-Delayed (Elastic) Elastic-Delayed 

PT-4 0.07—(2.3) - 0.07-(2.3) 
PTO-7 0.01-0.26 0.005 0.007-0.26 
PTO-8 0.009-0.05 0.003 0.006-0.05 

S-5 0.0007-0.003 0.0005 0.0006-0.003 

Average 0.02-0.10 

Distance-Drawdown 0.004 

Note: * Data point (2.3) was not used to calculate average values. 

The graphs and calculations used to develop this summary are provided in 
Attachment 9. 

2ti0 
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The average T at this location was 1927 gpd/ft. The average K value, using 
a saturated thickness of 27 feet, is 71 gpd/ft1. The values of T range from 
842 to 3900 gpd/ft. The drawdown data indicates that well S-5 recorded a 
larger water level decrease than well PTO-8. Well PTO-8 is 30 feet closer 
than S-5 to the pumping well. The reason this occurs may be due to the fact 
that S-5 screens only the lower ten (10) feet of the aquifer. The aquifer in 
this location is comprised of approximately ten (10) feet of silty sand and clay 
overlying approximately ten (10) feet of a coarser weathered granite 
(saprolite). Well PTO-8 screens the entire length of the aquifer. The upper 
ten (10) feet of aquifer may act as a recharge in well PTO-8 as the lower 
coarser material produces more water. This results in an average water level 
in PTO-8 which is higher than well S-5. This in turn results in a higher 
average T for PTO-8. 

A review of T values for this location shows the values increasing as the 
distance from the pumping well increases. As the aquifer is relatively 
uniform in thickness, the higher values of T calculated may actually reflect 
delayed drainage. The early type curve data may be more representative of 
the aquifer in this area. 

The range of average storage values for this location is 0.02 to 0.10. The 
high end values obtained at this location reflect the effects of delayed 
drainage and are higher than would be expected for the material encountered. 

The water level in bedrock monitoring well B-4 decreased approximately 1.75 
feet over the duration of this pumping program. This decrease began 
approximately ten (10) minutes following the initiation of pumping, indicating 
that communication between the two (2) aquifers does exist at this location. 

DATA REVIEW 

The data from this program reveal values of T ana S to range at each 
location. A significant range may be a result of delayed drainage. Average 
values per location are summarized below: 

Location T (gpd/ft) 
Storage 

Elastic-Delayed K (gpd/ft1) 

Pump Test #1 
Pump Test #2 
Pump Test #3 
Pump Test #4 

1,011 
790 
660 

1875 

0.008-0.12 
0.006-0.05 
0.27-0.46 
0.02-0.65 

27 
45 
41 
71 

Site Average: 1084 0.08-0.32 46 

2 6 1  
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As seen above the average range of K sitewide is 27 to 71 gpd/ft2. The 
values of K and S for Pump Test areas 1, 2, and 3 were expected to be low 
based on the relatively fine grained material and aquifer thickness 
encountered. The higher values at Pump Test area 4 are most likely 
attributable to the coarser grained saprolite layer producing more water than 
the other locations. 

The overburden and bedrock aquifers are apparently in communication in this 
area. The data obtained indicates a communication is in effect due to the 
decline of water levels in the bedrock wells during the pumping program. 

A suggested rsnge of K and S for this facility is: 

K = 25 to 75 gpd/ft2 

S = 0.10 to 0.30 gpd/ft 

As discussed by Freeze and Cherry (Groundwater, 1979; p. 61) the storage 
values- for an unconfined aquifer typically range from 0.01 to 0.30. 
Referencing typical values of K (Groundwater, 1979; p.29) for the material 
encountered at the landfill a range of 1 to i00 gpd/ft2 would not be 
uncommon. 

Utilizing the range of T and S values obtained from this program would result 
in a conservation basis for design. 

/kap 

2 6 2  
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COMBE FILL SOUTH LANDFILL 
water Levels 

Csg. OATE: 
well * Hieght 8-8-88 10-27-88 10-28-88 10-31-88 11-29-88 12-5-88 12-12-88 12-19-88 1•23-89 
PT • 1 2.62' 10.82' 10.93' 8.31' 9.35' 
PTO-1 2.43' 10.75' 10.97' 8.81' 9.22' 
PTO-2 2.67' 10.7' 10.88' 8.62' 9.13' 
PT-2 2-35' 26.3' 26.35' 26.4' 23.1' 24.57' 
PTO-3 2.25' 26.2' 26.15' 26.42' 22.93' 24.4' 
PTO-4 2.3"' 26.7' 26.6' 26.7' 23.3' 24.7' 
PT-3 2.55' 9.15' 6.8' 5.85' 6.45' 
PTO-5 2.28* 8.65' 6.52* 4.62' 4.94' 
PTO-6 2.55' 7.65' 5.35' 5.25' 5.57' 
PT-4 3.25' 8.15' 4.93' 4.1' 3.48' 
PTO-7 3.18' 8.2' 5.04' 4.12' 3.55' 
PTO-8 3.28' • 8.65' 5.35' 4.32' 3.68' 
0-8 2.05' 10.9' 9.68' 9.37' 
S-4 2.2' 10.0' 11.75' 9.25' 9.87' 
0-9 1.94' 26.51' 22.91' 24.45' 
S-3 2.34' 22.75' 24.01 20.24' 22.46' 
D-7 1.63' 6.17' 1.77' 4.09' 
S-1 2.4' 5.0' 4.9' 2.9' 3.36' 
0-4 1.52' 6.78' 5.38' 5.28' 
S-5 2.76' 7.21 6.14' 5.02' 4.4' 
S*2 1.8' 18.13' 17.7' 
S8-3 2.47' 15.5' 18.93' 
S8-4 2.25' 3.8' 2.25' 
SU-2 
S-6 2.63' 23.55' 23.44' 
S8-2 1.45' 17.39' 
0-6 64.16' 

2 6 !  
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413 
COMBE FILL SOUTH LANDFILL 

HELL LOCATION SURVEY 

TABLE OF GROUNDWATER MONITORING WELLS 

WELL NO-

SB— 1 

SB—2 

SB—3 

SB-4 

D-2 

D—3 

D—4 

0-5 

D-6 

D—7 

D—8 

D—9 

S—1 

S—2 

S—3 
S—4 
S—5 
S—6 

DW-2 

DW-4 

TWT NO- NORTHING <y> 

230 706721.4940 

222 705531.5157 

173 704997.0022 

134 705298•7307 

196 707257.28.81 

223 707415.1316 

212 704973-9952 

195 706561.4853 

229 706664.1423 

239 705973-5620 

189 705204.0367 

ISO 705771.7951 

179 704694-1809 

188 705247-8626 

225 706271.5751 

175 704759.3203 

108 705711.9302 

191 706585.3415 

197 707220.4754 

170 705174.2810 

190 705170-2052 

•200 705363-1651 

224 706212.5849 

EASTING <x> GROUND ELEV. RIM ELEV. 

1979780.6067 848. 1 850.60 

1980246.9056 811.4 813.11* 

19792SO•3309 811.6 313.98 

1978260.9475 791.9 794.48 

1979172.6394 835.7 338.02 

1981016.1822 793-6 794.50 

1980711.4514 824.6 326.34 

1978421.0237 802.2 804.01* 

1979874.4507 841 .9 343.36 

1979036.1415 368.0 372-55 

1978263-5510 791.3 792.97 

1979901.7870 308.5 310.42 

1979088.9954 806.8 308.80 

1978254.5994 791.6 793.99 

1980532-7633 815.9 817.96 

1979142.2377 807.0 809.53* 

1979853-8155 808.3 810-76* 

1978475.3445 802.3 805.19* 

1979216-5575 837.6 340-68 

1979583.3235 797. 1 799.23 

1978167.5920 783.5 785.68 

1980893.9580 844.1 845.21 

1980659.6489 818.4 819.89 



TABLE OF PUMP TEST WELLS 

ELL NO. 

PT-t 

PTO-1 

PTO-2 

PT-2 

PTO-3 

PTO-4 

PT-3 

PTO-5 

PTO-6 

PT—4 

PTO-7 

PTO-8 

TWT NO. NORTHING < Y >  EASTING <x> GROUND ELEV. RIM ELEV. 

149 705751•3383 1979886.4489 308 • 1 810.64 

109 705748-0527 1979882.33SO 308 • 1 810.47 

151 705739.7821 1979902 *5261 307.8 810.34 

177 704711.9146 1979121-0845 306 • 7 309.02 

176 704 716-5353 1979125-3497 306 • 7 308.80 

173 704703.4343 1979127.1855 306 • 5 808.73 

136 705252- 2300- 1978278-3972 794.5 796.86 

135 705257.0234 1978276-8323 793 • 1 7'-"=. 63 

187 705251-0036 1978268-6041 794.3 796.50 

193 706563•3002 1978435.65C9 301 • 4 304.64 

192 706564.9461 1973440.1136 301 • 5 304.65 

194 706571.4767 197-3428.8752 301 • 5 804.69 

TABLE OF GAS TEST WELLS 

'ELL NO* 

GT-T 

GT-2 

TWT NO. 

241 

238 

NORTHING <y> 

705469•1660 

706215.0684 

EASTING <x> 

1979105-3083 

1 979491 .0902 

GROUND ELEV. 

359.0 

367 • 0 

» = ELEVATION TAKEN ON LID <CASING COULD NOT BE OPENED)• 
LID THICKNESS APPROX• 0.01' THICK. 

RIM ELEV-

362.1• 

370-37 
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# COMBE FILL SOUTH LANDFILL 
PROJECT NO. 8455 
MONITORING NELL S-4 

,E?TH HNU EXP RAD COMMENTS 

'0 

20 _ 

0 
42 

^.2. OB OXB 

0.8 5Z 
.1.0 42 

1.0 42 

1.4 42 

2.6 52 

.3.1 52 

1.8 32 

.2.2 42 

.NT NT 

.03B 

N 
.01 

.01 

N 

N 

N 

NT 

6" steel pro­tector casing installed to 3 « 
Ceaent grout seal 
to 3'. 
Annular space £ backfilled with 
(5'tM1S5'K"tt7 

Sand paek 23' to 42'. 
4" die., solid, s.s. casing to 
32 • 

Top of 4" dia., 20 sloe s.s. screen - 32"• 
Soae water here 
vieh a very strong odor. 
Bottom of 4" dia.. 20 slot, 
s.s. screen -42. 

LITHOLOGIC DESCRIPTION 

Brown to Fellow brown, clayey 
sandy silt; gravelly, some 
weathered granite gravel, sand 
fine to coarse. Trace garbage 
near 2'. (ML) 

Dark green to green brown, highly 
weathered granite saprolite, 
with "T11 sand, soft. 

Brown green, hornblende granite. 

trilling Began: 12/4/84 
Drilling Completed: 12/4/84 
Well Construction Completed: 12/5/84 
development Completed: 
Jriller: William Stothoff Co. 
Geologist: J ST 
/ell Type/Aquifer: Shallow Hon./Saprolite 
IJ DEP Permit No. 2525630 

Total Depth: 42.0' 
Screened Interval: 
Depth to Bedrock: 
Elevation T.O.C.: 
Elevation G.S.: 
SVL(Date): 798.00 
Yield: 2 gpm 

32' to 42' 
42' 
810.33' 
808.13' 
(1/29/85) 

2 7 7  F-2-6 
r.$. asaocSatfes. Some. 



COMBE FILL SOUTH LANDFILL 
PROJECT NO. 8455 
MONITORING WELL D-8 

)SPTH HMU EX?' RAD COMMENTS 
0 -NR 3ZB . 04B 

0 -NR 21 

:Q .NR 52 
142 

*0 -NR 42 
72 

40 .NR 32 N 

50 _0.2 MR NR 

HQ _NR NR NR 

.u .0.9 02 NR 

0 .NR NR NR 

i .-j 
.4.7 32 NR 

>0 . 5.3 22 NR 
6.3 

Cement grout seal to 
3*. 

>t Annular space back­filled with bento-aite slurry. (3' to 45') 
N 10" hole to 48.4*. 

50.71 of 6" dia., SCH10, s.s. casing set at 48.4'. 
6" hole 48.4' to 
100'. . WZN 50'. 
VBZ 61' (3 gpm). Water has strong, odor and is foamy-. WBZ 67' (1 gpn). 
WZN 73.5* 

WBZ 80-82' (approx. 15 gpm)• 

Possible VBZ 93' Water has a strong "hieing" odor. 
Bottom of veil 100' 

r—- I 

' v  / » ,  
i--* 

*A 

,W7. 

LiTHOLOGIC DESCRIPTION 

Light to medium brown or green 
brown, clayey sandy silt; gravelly, some clay and gravel; much sand and silt, clay increases at 5', wet at 10'. 
(ML) 
Green to green brown highly weatheKd granite saprolite with 
much medium to coarse quartz sand. Very soft, wet. 

Dark green to blackish green, 
hornblende granite. Much soft, 
brown weathered zones, trace biotite and pyrite. 

Jrilling Began: 11/29/84 
Drilling Completed: 11/30/84 
'Tell Construction Completed: 11/30/84 
evelopment Completed: 11/30/84 
Driller: William Stothoff Co. 
Geologist: J ST 
•'ell Type/Aquifer: Deep' rock/granite 
«J DEF Permit No. 2525639 

Total Depth: 100' 
Depth to Bedrock: 40' 
Depth to competent Bedrock: 
Elevation T.O.C.: 810.16' 
Elevation G.S.: 808.16' 
SWL(DATE): 798.47' (1/29/85) 
Yield: 20-25 ?,pa 

42* 

2 7 8  
F-T-1T 
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1 :'PR!EN I SERE 
^ISINEEES. INC. 

1 
! TEST SERINS LOS 
i 

1 Feeort ; f  Sonne No.: PTD-a 1 
' S:-3et i of 1 ! i i 

•F •*. Location: wash:no ten rwo. 1 SANPLEF ISreund water Oectn Date ! 
New Jefsev 'rvce: V s:i:t scco- ' lestr, Oats ' 

Miert: N.J.l.E.F . Cosbe Fill 'naue*: :VJ seen: -all: 
i 

'File No.: Dlc.Mc.F:; ! 1 | 
•:~:-g Co.: Esai'e Soils 
r:riian: < Sacson 
15S Seoioaist: Jonr *nos 

?Cri*S 
'  SfTuns EIeva-fi::n 
! j j tgsi StirtsdwC'1 

555 c;tg ' 
see site clan 1 

1/29/88 Ended:0S/31/SHI 1 
jaaoie 

'No! 130M lews 'Fenetr' 1 "N* ! /s* 'Pecovrv !Value! 
:ai::9 Des-cnat: 

S.I ii.15. 
• ? ? . ! ?  

red-orange,silt* ?"-: Sa-d.t'.sa::r:l:te. Urge sieces c* orsmte. Jr.. 

;oo ocson refusa;.tccrcma 

130 'IOC 

•s.1" 

"arss-j! tslO. 

f;r saao.e. 

av siitv •r "r • 

I 151. I.s.120.24. 52 1 orown to crav.f'-c sanc.weathe'sd 
I t,l,v 

I 
'25-25.3! 100/.3' .3/.3' '100 

i i 
i i 

150. :co/ft "V 11 on 

saoorolite,wet, 

3rav.Slack and write..v.: 
saosrolite. 

Scion refusal. 

«e;;rs"es 

' • • 0 / 0  1:1'0 

*.: 0/ :• ' M 
! I 

!W-»s.3' S5.+3, I f 
2*. 34 

S.-.S2 I !S,-.SO 11 ' 100  

::or -e*usai. 

Scoor refusal. 

.•.ed-orarge to era*. »::r st-atifr:at:orlf-; sard 
2625155• 

*ie r3c:»s* 

S2T Sfifl 5000^ "??US3i a* 

5f 52fl 
i*s :*an-; 

2 8 1  



COMBE FILL SOUTH LANDFILL 
PROJECT HO. 8455 
MONITORING NELL S-3 

?TH HNU EXP RAD COMMENTS LITHOLOGIC DESCRIFTION 

0 _NR NR 

;o —1.0 OZ 

20 -1.2 NR 

„0 -1.6 OZ 

0 .NR NR 

NR 

NR 

NR 

NR 

NR 

6" steel protector casing Installed to 3'. 
Cement grout seal to 3'. 
Annular space back' filled with banco-nlte slurry. (3' to 34'). 
4" dla., SCH10, solid s.s. casing to 37.5'. 
Appro*. 5 gpa of water In over-burdrr• fairly strong odor. 

Peltonlte seal, from 34' to 35V. 
Sand pack from 35' to 49:5'. 
Top of 4", 20 slot, s.s. screen 37.5V 

9.5 —NR NR NR 
Bottom of 4' slot. a.a. screen 47.5'. 

-*v 

'f-v? 
20 feHfc'SSg 

Medlua to light orange brown, gravelly, sllty sand. (SP) 

Light orange brown, sandy, clayey silt. (ML) 

Brown green, sandy silt. (SM) 

Green brown, granite saprolite 
with much sand and some silt. Very soft. 

Green to brown green, hornblende granite. Much quartz. 

Drilling Began: 12/26/84 
Drilling Completed: 12/27/84 
Veil Construction Completed: 12/28/84 
Development Completed: 
Driller: William Stothoff Co. 
Geologist: RCV 
Well Type/Aquifer: Shallow a./Saprolite 
U DEP Permit No. 2525629 

Total Depth: 49.5* 
Screened Interval: 37.5* to 47.5* 
Depth to Bedrock: 46* 
Elevation T.O.C.: 809.93' 
Elevation G.S.: 807.93' 
SWL(DATE): 785.35* (1/29/85) 
Yield: esc 5 gpa (open hole) 

• c 
F-2-5 
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COMBE FILL SOUTH LANDFILL 
PROJECT NO. 8455 
MONITORING WELL D-9 

DEPTH HNU ESP RAD . COMMENTS 

0 - 3.0? 2ZB .023 
Cement grout seal 
eo 2*. 

t n — i n i oi 02 Annular space back-' 10 - 1.0 101 .02 fiii.d with beneo-j 
nite slurry 
(2* -  81') .  

20 - 1.6 4Z .03 10" hole 0 to 81*. 
-5 gpm vacer in overburden. 

30 - NR NR NR 83.5' of 6" dia.. JU SCH 10, SS easing 
sat at 81. 

40 " 2.2 3Z .02 gj^?2*0"81' 

n? Strong garbage-50 — 3*6 IX *02 type odor oocictd 
near 35*. 

n - 1.6 1Z NR 

70 — 4.0 2Z NR 
# 

T-TTHOLOCIC DESCRIPTION 

Orange-brown, clayey, gravelly, sandy 
—silt. Some weathered granite gravel, 
^TTT cobble and sand boulder sized, trace 

clay, sose sand increase with depth. r^. (ML) 

As above but increased silt and fine 
sand content. 

Brown-green to.green-brown highly 
weathered granite saprolite. Much 

> quartz. 

Fellow brown clayey sandy silt, trace 
clay, some sand, auch silt, saprolitic. 

Green-brown highly weathered grwite 
saprolite and highly weathered granite 
bedrock. Soma saprolite, auch weathere-
granite, very hard in zones. 

80 - 1.2 2Z .02 

90 — 1.4 0Z NR 

WBZ 83* (H 8P>) 

100 — NR NR NR ^ jQjt ^g gpa) 
WBZ 107' (5 gpe) 

110 - NR NR NR 

120 - NR NR NR 
125 — NR NR NR 

Drilling Began: 12/19/8* 
Drilling Completed: 12/26/84 
Well Construction Oupleted: 12/26/84 
Development Completed: 12/26/84 
R ller: Williaa Stothoff Co. 
Ro legist: JST/RCW 
Well Type/Aquifer: Deep rock/granite 
BJ DEF Permit No. 2525640 

tr.o. 

Brown-green, gray and green-gray granit 
very hard. Much hornblende. 

''•I ̂ \ > % 

Vertical Scale 
1" - 20' 

75' 
Total Depth: 125' 
Depth to Bedrock: 50' 
Depth to Competent Bedrock 
Elevation T.O.C.: 809.24 
Elevation G.S.: 
SWL (Date): 783.03' (1/29/85) 
Yield: 16 gpm 

F-l-12 2 8 3  
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O'BRIEN & SERE ENGINEERS, INC. TEST BORING LOS 
Report of Boring No.: PTQ-5 Sheet ' of 1 

oject Location-.Mashington Township 
Nee Jersey 

ClientsN.J.D.E.P. Coebe Fill South 
SAMPLER 

Type: split spoon 
Haaaer: 140 pound Fall: 30 inches _L 

Ground Mater Depth Date 
Depth Date 

File No.: 3013.012.920 

Soring Co.: Eapire Soils 
Foreaan: Rick Eapson OBS Geologist: John Knox 

Boring Location: see site plan 
Ground Elevation: - -Dates: Started:08/22/SS Ended:08/22/88 

d Testing |R 

Depth 
Saaple 

No Depth 
Blows / 6* 

Penetr/ 
Recovry 

'N* 
Value 

Saaple Description 
Stratus 
Change 
General Oescript 

Equipaent Installed 
Fie 

pH 
Sp 

Cond HNU s» 

5-7' 

10-12' 

IS-17' 

20-22' 

16,30,17, V I .  8' 47 

1,1,1,2 271.1* 

5,7,10, 
100/5 

100/0 

2/.73' 

0/0 

17 

Dense,yellow red,fine sandy Silt,coarse 
sand I gravel,dry to daap. 

Very loose, gray 1 yellowish brown sandy ' 
Silt to silty Sand,saturated. I 

Nediua dense,olive gray,silty c- Sand, 
sapprolite,boulders. 

Spoon refusal, drilled to 25' set screen 
froa 24-4'. 

10 

y' 

>1 

M -v 2 8 5  



O'BRIEN & SERE EN61NEERS, INC. TEST BORING LOG 
Resort of Boring No.: PTO-6 Sheet 1 of 1 

roject Location: Hashington Tap. 
Nee Jersey 

Client: N.J.O.E.P. Coebe Fill South 
SANPLER 

Type:2"split spoon 
Haoeer: IA0 pound Fall: 30" 

Ground Hater Oepth Date 
Depth Date 

File No.: 3013.012.920 
JL 

Borinq Co.: Eapire Soils 
Foreaan: Rick Eapson 
OBG Geologist: John Knox 

Borinq Location: see site plan 
Sround Elevation: - -Dates: Star ted:08/23/88 Ended:08/23/88 

Depth 
Saaple 

No Depth 
Bloes /6" 

Penetr/ 
Recovry 

"N" 
Value 

Saaple 
Description 

Stratua 
Change 
General 
Descript 

Equipeent 
Installed 

Field Testing 

pH 
Sp 
Cond HMU 

10-12' 1,2,1,2 2/1.15' 

15-17' 2A.51, 1.5/1.0' 151 

20-22' 
100/3 
100/0 0/0 100 

Very loose,yellouish broun,coarse sandy 
Si It,saturated. 

Very dense, gray, silty coarse Sand, 
large pebbles (sapprolite) 

Refusal, set screen froa 21-V. 

he* 
1 

x Y-> 

2 8 G  



COMBE FILL SOUTH LANDFILL 
PROJECT NO. 8455 
MONITORING NELL S-l 

Depth HNU EXP RAD COMMENTS 
0-1. OB 018 NT 

2.6 22 NT 

10-3.5 32 NT 

2.6 52 NT 

20-4.0 52 NT 

25-2.2 22 NT 

6" Steel protector easing installed to 3*. 
Ceaent grout seal to 3'. 
Annular space back filled with bento-nite slurry (3*-8') 
4" dia., SCH10, solid a.a. casing to 14'. Peltonite seal 8 

.  Co 11*.  
Top of 4" dla.( 20 slot* S.S. screen 14*. Sand pack 11*—23 * Bottoo of 4" dla. * ^ 20 slot* S.S. screen 24' 

LITHOLOCIC DESCRIPTION 

Green brown to yellow brown, sandy silt; some gravel and cobbles; trace clay. Garbage encountered at 2'. Saturated at 4* to 5'. (ML) 
Clay content increases. 

Green brown Co brown green, granite sapprollte. Very sandy. Some gravel. Highly weathered. Soft. Much water at 20*. Water is foamy. 

Dark green, granite bedrock. 

mm Tilling Began: 12/18/84 
drilling Completed: 12/18/84 
Well Construction Completed: 12/19/84 
Development Completed: 
Driller: Wllllsm Stothoff Co. 
Geologist: JST 
Well Type/Aquifer: Shallow Mon./Saprollte 
HJ DEP Application No. 2525627 

Total Depth: 25' 
Screened Interval: 14' to 24' 
Depth to Bedrock: 23.5' 
Elevation T.O.C.: 793.67; 
Elevation G.S.: 791.27' 
,SWL(DATE): 787.96 (1/29/85) 
Held:* 10-20 gpn 

F-2-3 
ir.©. assoelM&s, Im. i. 28 



COMBE FILL SOUTH LANDFILL 
PROJECT NO. 8455 
MONITORING HELL D-7 

EPTH HNU EXP RAD COMMENTS LITHOLCIC DESCRIPTION 

0 -0.5B OZB .038 

10 .0 OZ N 

20 .0.7 2Z N 

30 .0.4 NR H 

40 —NR NR NR 

50. .2.0 3Z NR 

10 

20 

i25 

_NR NR NR 

70 -5.6 5Z .02 

80 —2.2 21 N 

90 -2.2 2Z NR 

00 -5.8 4Z NR 

_2.0 NR NR 

-0.8 22 
-1.6 32 

NR 
.03 

Cement grouc seal Co 3'. 
Annular space back­filled vich benco-nite slurry. (3' eo 45') 10" hole 0' Co 45 . 
Much vacer In overburden. 
47.3* of 6" die.. SCH10, s.s. casing sec ac 45. 
6" hole 45' Co 125' 

VBZ 47.5-48*. (20 gpm). Strong odor co vacer. VBZ 54' (2 gpm). 
WZN 60.5'. 
VZN 65*. 
VBZ 68.5 (1 gpa). 
VZN 74*. 
VBZ 77* (2 gpa). 
Vacer very foaay. 

VZN 98' 

VBZ 112.5* (2 gpa) 

VBZ 122' (3 gpa) Vacer very foaay. 
BoCCoa of veil 125' 

rilling Began: 12/11/84 
'rilling Coapleted: 12/17/84 
Well Conseruceion CoapleCed: 12/17/84 
nEvelopment Coapleced: 12/17/84 
'tiller: Vllliaa Scochoff Co. 

lsc: JST 
.ype/Aquifer: Deep rock/granlce 

JTSEP Peraic Mo. 2525638 

r/-'i 

f's 

&A, r 
I 'J/U 

ft'-: b'a 
\L* J -

r-,u 
'V-T 

Light to medium brown, sandy, gravelly silt. Moist. (ML) 
Light to medium brown, clayey 
silty sand; gravelly, trace clay, trace gravel, sane silt, much sand. Wet. (SM) 
Green gray highly weathered granite saprolite with much sand. Much granite gravel, cobble and boulder sued, wet, 
soft zones. 
Green gray hornblende granite 
with brown weathered zones. Pyrite present as crystals and stringers. Trace biotite. Hardness increases with depth. 

77' buff to light gray biotite 
granite. Appears gneissic. 
Hard. Some biotite in layers. 

38' pale to dark green biotite, 
hornblende granite. Sams 
pyroxenes or amphiboles. 
Biotite increases with depth. 

7V< /V 

Tocal Depth: 125* 
Depth Co Bedrock: 37s 
Depth Co Competent Bedrock: 37' 
Elevation T.O.C: 792.65' 
Elevation G.S.: 7°0.98* 
SVL(DATE): 786.88' (1/29/85) 
Yield: 30 gpm 

2 8 8  
r-i-ia 
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"TPTH HNU EXP RAD 

0 —l.OB 02B . 03B 

0.2 OZ N 

10 -D.2 OZ N 

0.4 OZ N 

20 -0.2 OZ H 

0.5 1Z N 

29 -0.8 OZ H 

COMBE FILL SOUTH LANDFILL 
PROJECT NO. 8455 
MONITORING HELL S-5 

COMMENTS 

6" steel pro­tector casing installed to 3 
Cement grout sealv to 3'. 
Annular space backfilled with bentonite slurry (3'-15'). 
Peltonite seal, from 15* to 17'. 
Sand pack from 17' to 29'. 
Top of 4* die.* 20 slot. s.s. screes - 19. 
Much water around 
26*.  Bottom of 4" die., 20 slot. s.s. screen 
to 29'. 
Bottom of hole 29'• 

vvv 

LITH0L0CIC DESCRIPTION 

Orange brown, sandy clayey silt? gravelly, trace of granite gravel, sand occurs in lenses, cohesive slightly moist to moist. Wet at 10'. (ML) 

Tallow brown to iteen brown, 
highly weathered granite saproLite with much sand. Soft. 

Green, hornblende granite. 

Drilling Began: 1/22/85 
Drilling Completed: 1/22/85 
Veil Construction Completed: 1/22/85 
Development Completed: 1/23/85 
Driller: Vllllam Stothoff Co. 
Geologist: JST 
Veil Tppe/Aqulfer: Shallow Mon./Saprolite 
HJ DE? Permit No. 2525631 

Total Depth: 29' 
Screened Interval: 19' to 29' 
Depth to Bedrock: 29' 
Elevation T.O.C.: 804.77' 
Elevation G.S.: 801.98* 
SWL(DATE): 796.50' (1/29/85) 
Yield: 10-20 gpm 

• ' 2^' F-2-7 ^ 



MEMO TO THE FILES 

R.P. Cawley ^ 

Combe Fill South Landfill -
Aquifer Performance Test 

3013.012 #3 

February 2, 1989 

S.J. Roland 
G.A. Swenson 
A.J. Caracciolo 

This memo is a summary of the aquifer performance tests conducted at the 
Combe Fill South (CFS) Landfill in Chester and Washington Townships, Morris 
County, New Jersey. O'Brien & Gere has been retained to develop design 
criteria and the necessary data base for the Remedial Design of the CFS 
Landfill. O'Brien & Gere has developed supplemental investigation tasks for 
this remedial design which are discussed in detail in the Field Sampling and 
Testing Plan (FSTP), November 1988. One of the investigatory tasks 
designed is the completion of Aquifer Performance Tests. The aquifer 
performance tests (pump tests) were conducted at four (4) locations on the 
perimeter of the landfill. These locations were selected for two reasons: 1) 
the cumulative data from these locations would allow for an overall evaluation 
of aquifer characteristics, and 2) bedrock and overburden well clusters, 
present at each area, would also provide information on the possible 
communication between the overburden and bedrock aquifers. On-site 
monitoring wells and pump test locations are shown on Figure 1. 

Each pump test location consisted of five (5) wells: one (1) existing bedrock 
well; one (1) existing overburden well; two (2) newly installed observation 
wells and one (1) newly installed pump test well. Pump tests were performed 
using a submersible pump and water levels were recorded using an Enviro-
Labs, Inc. Data Logger. The Enviro-Labs system utilizes a microcomputer 
and up to eight (8) pressure transducers to record ground water level data 
in real-time and to store the data in its memory. Hand measurements, using 
an electric well probe, were also recorded to supplement and verify the data 
logger. Pumping equipment and labor were supplied by Empire Soil 
Investigations Inc. of Highland Park, New Jersey, an approved subcontractor 
for this project., 

Prior to initiating the pump tests water levels were recorded at on-site 
overburden monitoring/observation wells. A summary of the water level data 
collected is provided in Table 1. 

The newly installed pump test wells and the observation wells screen the 
entire overburden aquifer. Boring logs for all wells monitored during this 
program are included in Attachment 1. 

FROM: 

RE: 

FILE: 

DATE: 

CC: 
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The pump tests were performed with the submersible pump set approximately 
one (1) foot above the bottom of the pumping Well screen. Since the Data 
Logger was capable of recording eight (8) channels, two (2) probes were 
placed in three (3) of the wells at each location as a precautionary measure in 
the event a probe malfunctioned. Once the pumping rate was selected and 
the water table reached static equilibrium the aquifer performance test was 
started and ground water levels were monitored for a continuous pumping 
period of 48 hours. After the 48 hour period, recovery data was monitored 
until the pumping well reached approximately 95% recovery. 

The hard data stored by the Enviro-labs System is included as Attachment 2. 
This data was reduced to establish transraissivity and storage coefficient 
values for the overburden aquifer using conventional distance-drawdown and 
time- drawdown methods as proposed in the FSTP. In addition, the recovery 
data was also used to verify the results of the distance-drawdown and 
time-drawdown methods. Each method utilized is described in the following 
section. 

DATA REDUCTION METHODS 

Distance-Drawdown Method: The distance-drawdown method requires the 
semi-log plotting of a single data point from each well monitored during the 
aquifer performance test. Drawdown data from a minimum of three (3) 
monitoring/observation wells is plotted on semi-log paper and a straight line 
is drawn (attempting to connect data points) representing the cone of 
depression. The drawdown data utilized must be for one (1) specific point in 
time and must be late in the pump test. The late data is used to eliminate 
the variability in water levels typically seen in early data and to use data 
which is no longer under the effects of delayed drainage. The slope of the 
straight line graph is utilized in determining transmissivity. Transmissivity 
is calculated using T = 528 Q/ds (Cooper a Jacob - 1946) where: 

T = Transmissivity (gpd/ft) 
Q = Pumping rate (gpm) 
ds = (ds = delta s) Slope of the distance drawdown graph expressed as 
the change in drawdown between two (2) values of distance over a full 
log scale. 

The distance-drawdown method theoretically uses data which is no logger 
influenced by the effects of delayed drainage. Minimum pumping times for 
typical aquifer materials are discussed by Todd (Ground Water Hydrology, 
1980; p. 136) and suggest the following minimum pumping times to compensate 
for delayed drainage: 

Medium sand and coarser 
Fine sand 
Silt and clay 

4 hours 
30 hours 
170 hours *  2 4 9  
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A review of the distance-drawdown data for locations PT-1, PT-3 and possibly 
PT-4 indicate that these tests may still have been under the effects of 
delayed drainage at the 48 hours point of the test. Data reduction results 
are discussed in detail for each pump test in later sections. 

Time-Drawdown Method: . This method of analysis also called Jacob's Straight 
Line Method utilizes the plotting of drawdown data versus time in a single 
observation well. This data is graphed using semi-log paper. Theoretically 
this produces a straight line graph of the data points. This straight line is 
then used to calculate a slope for the drawdown data. Transmissivity is 
calculated using T = 264Q/ds (Jacob and Cooper - 1946) where: 

T = Transmissivity (gpd/ft) 
Q = Pumping Rate (gpm) 
ds = (ds - delta s) Slope (ft) of the time vs. drawdown graph. 

Following the calculation of transmissivity the storativity value was calculated 
using S = Tto/4790 rJ where: 

S = Storativity 
T = Transmissivity (gpd/ft) 
to = the point where the straight line intersects the horizontal axis at 
drawdown equals 0 (min). 
r = radius of the observation well from the pumping well (ft). 

This method of analysis is discussed in detail by Neuman in Attachment 3. 
The actual data plots for this program do not typically result in one (1) 
straight line plot. A separate straight line can be drawn through both early 
and late data giving different slopes. When different slopes are plotted the 
late slope may be the result of delayed drainage. Where this is the case, 
storativity would be best calculated using the type curve method. The two 
slopes plotted probably reflect early and late data. The early data will result 
in the calculation of elastic storage and the late data (in theory) the specific 
yield. Since the late data may be under the effects of delayed drainage, 
elevated values of S and T may result using this method. An evaluation of 
data is provided later in this memo. This equation utilizes an exponential 
integral "u" also known as the well function. It should be noted that the 
straight line approximation utilized for this method is limited to values of "u" 
less than 0.01. Using this method for values of u greater than 0.01 could 
result in large errors. Pump Test #4 is the only location where a straight 
line plot results. The T k S values calculated are most likely representative 
values. 

Type Curve Matching Method: The type curve matching method requires the 
plotting of drawdown data versus time on log-log paper. This produces a 
curve which is then superimposed with type curves and a suitable match is 
obtained between the type curve and the field data. This methodology was 
developed by Prickett (1965) in connection with Boulton's theory (1963). 
Once a type curve has been matched specific calculations are performed to 

2 0 
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determine transmissivity and specific yield. O'Brien k Gere utilized a 
computer Graphical Well # Analysis Package (GWAP) to perform the data 
reduction and related calculations. A description of the GWAP program 
functions and program features is provided as Attachment 4. A more detailed 
description of the type curve matching method for unconfined aquifers as 
described by Neurnan is provided in Attachment 3. 

The GWAP program required the re-structuring of the data from the Enviro-
Labs system. The Enviro-Labs system provides first-in, last- out data as 
well as real time recording. In order to convert this to be GWAP usable, the 
data had to be flipped over (i.e. first-in, first-out) and the real time 
converted to total minutes. This revised data for each well is included in 
Attachment 5. 

Recovery Test Data Method: The recovery test data method is calculated by 
plotting residual drawdown versus a ratio of time on semi-log paper. The 
recovery data is recorded from each well after pumping stopped. The 
recovery data is then plotted versus the ratio of t/t . Where t/t is the 
ratio of time since the puma test started (t) and the time since the beginning 
of the recovery period (t ). Theoretically the plotting of the ratio t/t 
versus recovery data produces a straight line graph. This graph is then 
used to calculate slope. " Transmissivity is-then calculated using T=264 Q/ds 
(Jacob $ Cooper - 1946) where: 

T = Transmissivity (gpd/ft) 
Q = Pumping Rate (gpm) 
ds = (ds = delta s) Slope (ft) of the recovery data graph 

Each individual pump test (problems encountered, recording information and 
calculation summary) is summarized in the following sections. 

AQUIFER PERFORMANCE TESTS 

A total of five (5) wells were monitored during each pump test. These wells 
consisted of the pumping well (designated nPTn), two (2) observation wells 
(designated "PTO"), a shallow existing monitoring well (designated "S") and 
an existing bedrock monitoring well (designated "D"). Figure 1 is a site plan 
which depicts the location of all site monitoring/observations wells. For each 
pump test the discharge water was pumped to the first swale or low lying 
area encountered at the top of the landfill. 

PUMP TEST #1: Pump test #1 was performed from December 5 through 8, 
1988 and utilized wells: PT-1; PTO-1; PTO-2; S-4 and D-8. A general 
geologic cross-section of this location is provided as Figure 2. An average 
discharge rate of 5.2 gpm was set at the Well head and monitored hourly from 
the discharge point at the top of the landfill. The well number, 
corresponding data logger channel and pressure transducer sensitivity are as 
follows: 

a- 251 
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Well No. Radius (ft) Channel No. Transducer (psi) 

PT-1 
PTO-1 
PTO-2 

S-4 
D-8 

0.3 
5 

20 
45 
26 

Ch.-l 
Ch.-2 4 Ch.-3 
Ch.-4 k Ch. -5 
Ch.-6 » Ch.-7 
Ch.-8 

25 
5 a 15 
5 4 15 
5 4 15 

5 

The data logger was set 
intervals: 

Date 

12/5/88 

12/7/88 

1 2 / 8 / 8 8  

to record measurements 

Time (hours) 

1659-1702 
1700 

1702-1730 
1730-1805 
1805-1925 
1925-2125 

2125 
1658-1722 

1721 
1722-1731 
1731-1750 . 
1750-1815 

1815 
0615 

at the following times and 

Recording Interval 

1 reading/second 
Pump start 
1 reading/30 seconds 
1 reading/5 minutes 
1 reading/15 minutes 
1 reading/30 minutes 
1.reading/60 minutes 
1 reading/second 
Pump off 
1 reading/30 seconds 
1 reading/minute 
1 reading/5 minutes 
1 reading/60 minutes 
End test 

During the pump test at approximately 00:25 hours on January 7, 1988 (30 
hours into the pump test) water levels began to rise in each well. An 
increase of approximately 1.5 feet was realized in PT-1. A gradual rise was 
also observed in the surrounding wells. Each well responding at the same 
time in the same way may be due to a uniform distribution of recharge. This 
location is also immediately adjacent to the former leachate collection system 
(O'Brien 4 Gere has no information regarding this system). This system may 
have caused some type of recharge to the water table aquifer. In addition, 
the duration of the pumping may have improved the development of the well 
resulting in a rise of water levels. 

The transmissivity and specific yield valves calculated for this pump test have 
been summarized and are provided below: 

2r V im 
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Pump Test #1 Data Summary 

Q = 5.2 gpm b = 37 ft (PT-1) 

Transmissivity (gpd/ft): 

Well No. 
Type Curve 

Elastic-Delayed Jacob Recovery 
Average 
Value 

PT-1 266-367 280 254 292 
PTO-1 507-966 673 639 696 
PTO-2 1190-1530 1907 1525 1538 

S-4 1040-1600 1990 1445 1518 

Storage (S): 

Average 1011 

Distance-Drawdown 722 

PT-1 
PTO-1 
PTO-2 
S-4 

Type Curve 
Elastic-Delayed 

0.01-0.33 
0.004-0.12 
0.002-0.02 

0.0006-0.007 

Jacob 
(Elastic) 

0 . 0 2 8  
0.001 

0.0004 

Average Value 
Elastic-Delayed 

0.01-0.33 
0 . 0 2 - 0 . 1 2  

0 . 0 0 2 - 0 . 0 2  
0.0005-0.007 

Average 0.008-0.12 

Distance-Drawdown 0.12 

The graphs and calculations used to develop this summary are provided in 
Attachment 6. 

The average transmissivity (T) for this location was 1011 gpd/ft. The 
average hydraulic conductivity (K), using a saturated thickness of 37 feet, is 
27 gpd/ft2 (K = T/b). The range of T observed for this location was 254 to 
1.990 gpd/ft with the value increasing as the distance from the pumping well 
increased. Since the pumping rate was only 5 gpm and the material observed 
was typically silty sand the lower values (between 250 and 1,000 gpd/ft). are 
expected to be more representative of the aquifer at this location. The 
higher values further from the pumping well most likely reflect the influence 
of delayed drainage. The value of b for the area appears to be constant, 
therefore, an average value of K of 27 gpd/ft* appears representative. 
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The range of average storage values for this location is 0.008 to 0.12. The 
distance drawdown value is 0.12. The high end average value and the 
distance-drawdown value of 0.12 is closer to the specific yield that would be 
expected for an unconfined aquifer. The low values (0.008) are 
representative of the elastic responses of the aquifer. 

The water level in the bedrock monitoring well (D-8) decreased approximately 
one (1) foot over the duration of the test. This decrease was slight and 
gradual following initiation of pumping, indicating that the overburden and 
bedrock aquifers are in hydraulic contact at this location. 

PUMP TEST #2 

Pump Test #2 was performed from November 29 through December 2, 1988 and 
utilized wells: PT-2; PTO-3; PTO-4; S-3 and D-9. A general cross-section 
is provided as Figure 3. An average discharge rate of 2.3 gpm was set at 
the wellhead and monitored hourly from the discharge point at the top of the 
landfill. The well number, corresponding data logger channel and pressure 
transducer sensitivity are as follows: 

Well No. Radius (ft) Channel No. Transducer (psi) 

PT-2 0.3 Ch.- 1 5 
PTO-3 5 Ch.- 2 k Ch.-3 5 k 15 
PTO-4 10 Ch.- 4 k Ch.- 5 5 % 15 

S-3 55 Ch.- 6 k Ch.- 7 5 i 15 
D-9 37 Ch.- 8 25 

The data logger was set to record measurements at the following times and 
intervals: 

Date Time (Hours) Recording Interval 

11/29/88 1159-1202 1 Reading/Second 
1200 Pump Start 

1202-1210 1 Reading/30 Second 
1210-1235 1 Reading/Minute 
1235-1305 1 Reading/5 Minutes 
1305-1415 1 Reading/15 Minutes 

11/2.9/88 1415-1615 1 Reading/30 Minutes 
11/30/88 1500 1 Reading/60 Minutes 
12/1/88 1215-1217 1 Reading/Second 

1215 Pump Off (Recovery) 
1217-1227 1 Reading/ 30 Second 
1227-1245 1 Reading/Minute 
1245-1330 ' 1 Reading/5 Minutes 
1330-1430 1 Reading/15 Minutes 

12/2/88 
1430 
0600 
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During the pump test at 16:15 Hours on November 29, 1988 the data logger 
stopped recording. On November 30, 1988 at 1500 hours the logger began 
recording at hourly intervals. A total of 23 hours of data was not logged, 
this is probably due to an error in the entry of recording commands by the 
user. A review of the reduced data shows that the 23 hours of data does not 
represent a major portion of the drawdown curves for time-drawdown 
analyses. The data collected after 1500 hours on November 30, 1988 was used 
in the distance-drawdown analyses. Recovery data was obviously not 
affected. It is apparent that the 23 hour data lapse did not affect the overall 
analyses of this location. In addition, . the hand water level measurements 
collected supplement the lost data and show that little variation occurred 
during this time period. Due to insufficient drawdown no calculations or data 
reduction was performed on Monitoring Well S-3. 

The transmissivity and specific yield values calculated for this pump test have 
been summarized an.d are provided below. 

Pump Test It2 Data Summary 

Q = 2.3 gpm b = 12 ft (PT-2) 

Transmissivity (gpd/ft): 

Type Curve Average 
Well No, Elastic-Delayed Jacob Recovery Value 

PT-2 604-618 867 607 674 
PTO-3 427-726 934 810 724 
PTO-4 1150-1030 979 723 971 

S-3 - -1 

Average 790 

Distance-Drawdown 1412 

Storage (S): 

PT-2 
PTO-3 
PTO-4 
S-3 

Type Curve 
Elastic-Delayed 

0.007-0.12 
0.002-0.003 
0.009-0.02 

Jacob 
(Elastic) 

0.002 
0.01. 

Average Value 
Elastic-Delayed 

0.007-0.12 
0.002-0.003 
0.01-0.02 

Average 
Distance-Drawdown 

0.006-0.05 * 
0.0003 



COMBE FILL SOUTH LANDFILL 
PROJECT NO. 8455 
MONITORING HELL D-4 

?TH 
0 

.0  -

:0 -

10 — 

.0 

HNU EXP 
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0.6 OZ 

1.4 OZ 

2.2 1Z 

SO — 

70 -

80 -
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30 — 
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NR 
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NR 
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0.4 OZ 

0 OZ 

0.2 OZ 

0.2 OZ 

0.4 OZ 

0.3 OZ 

.02 

M 

N 

OZ H 

COMMENTS 

Cement grout seal Co 
3'. 
Annular space back­filled with bento-niee slurry which had cement added to the lower 3 to 4'. 
10" hole to 35'. 
37' of 6" dia., SCH10, s.s. casing 
see at 35'. 
6" hole from 35' to 
125'. 
HZN 37* 
Much, water (15-20 gpm in overburden. 

HZN57'. 

LITHOLOGIC DESCRIPTION 

H VBZ 61' (4 gpa) Mudfllled HZN 68'. 

HZN 78'. 

HZN 86*. 

VBZ 95.5-98' (trace) 

Possible slight odor to water. 

Z0 — NR NR NR 
.25 — 0 NR NR Boteoa of well 125' 

rilling Began: 1/14/85 
-rilling Completed: 1/18/85 
Hell Construction Conpleted: 1/18/85 
evelopment Completed? 1/18/85 
rlller: Hllllaa Stothoff Co. f, 1st: JST fype/Aquifer: Deep rock/granite 
DEP Permit No. 2525635 

, JJark brown sandy silty, clay; gravelly, • —• and sandy clayey silt; gravelly. Trace 
•— I""" fin* ri coarse ouactz sand. Some CUM aatiaj . fine to coarse quartz sand. Some granite cobbles, cohesive, wet at 10'. (ML and CL) 

Green brown to brown, granite 
saprolite with much sand, loose wet. 

z'iz'u 

Alternating gray or white, biotite granite (possible quartz diorlte) and dark green; hornblende granite (Possibly some aaphlbolite or 
pyroxenite). Biotite zones yield reddish water, much pyrite is zones, 
some silt and sand seams. 

'xWL' 

r.e. wright associates, 

> X \ N \ 

'/i'/i-
. 
Twcal jepth: 125' 
Deoth to Bedrock: 26.5' 
Depth to competent Bedrock: 28' 
Elevation T.O.C.: 803.69' 
Elevation G.S.: 802.13' 
SVL(DATE): 795.69' (1/29/85) 
Yield: 4 gpm 

r-1-6 
2 9 3  
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MEMO TO THE FILES 

N.R. Wilkinsony&ff?^ 

Combe Fill South Landfill -
Interim Environmental Monitoring 
Program - Round 1 

3013.012 #3 

September 20, 1991 

S.J. Roland 
AJ. Caracciolo, III 

The purpose of this memorandum is to provide an explanation of the first 
sampling event at the Combe Fill South Landfill and present the results of that 
event. This section describes the methodologies employed for sampling and 
analysis and discusses problems and deficiencies associated with the program. 

The objective of the first sampling event was to:. 

supplement previously collected data; 
evaluate off-site migration of contaminants; 
assess health and environmental effects of contaminants; and 
help provide guidance for writing a long term monitoring plan. 

The first sampling event was conducted from November 30, 1988 to January 10, 
1989 Sampling was conducted in accordance with the Interim Environmental 
Monitoring Plan, November 1988. This plan detailed the collection and analysis 
of air, surface water, sediment and ground water samples. Sample collection 
methods were developed in accordance with the procedures outlined in the 
NJDEP document entitled "Field Sampling Procedures Manual", February 1988. 
Based on analytical data reported in the Remedial Investigation/Feasibility Study 
(LM&S Engineers, May 1986) and considerations presented in the Final 
Conceptual Design Report (LM&S Engineers, 1987), samples were analyzed for 
USEPA Target Compound List (TCL) volatiles, TCL semi-volatiles and metals. 

The procedures used for analysis were in accordance with NJDEP Contract 
Laboratory Protocols (CLP) Tier-I and Tier-II. Approximately 40 percent of the 
samples were analyzed per the guidelines in Tier CLP-I with the remaining 
samples being analyzes via Tier-II protocols. U.S. Testing Inc. provided 
analytical services for this round o[ samples. 

FROM: 

RE: 

FILE: 

DATE: 

CC: 
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A summary of the sampling and analytical method for each media: air, surface 
water, 'sediment, and ground water, is presented in the following paragraphs. 
Sampling locations are shown on the attached figures. 

Ml 

During the first sampling event, air samples were collected from one up-wind and 
two down-wind locations in addition to one location at an emission point. These 
samples were obtained using the protocols for the collection of gaseous and 
particulate air samples as outlined in the NJDEP Field Sampling Procedure 
Manual, the NIOSH Manual of Analytical Methods (3rd. Ed., 1987) and EPA 
Method T01. TCL metals were captured on 0.8 micrometer cellulose acetate 
membrane filters (NIOSH method 7300) while TCL volatiles were captured on 
Tenax resin (USEPA Method T01). 

Surface Water and Sediment 

Eight surface water and fourteen sediment samples were obtained during the first 
sampling event! • The location of eight of these samples followed that of the 
previous remedial investigation. 

The samples were collected using NJDEP Field Sampling Procedures Manual 
(July 1986). These samples were analyzed for USEPA TCL volatiles, semi-
volatiles, and selected metals. I * 
Ground Water 

Twelve ground water samples were obtained during the first round of a two 
round sampling events. These samples were obtained from shallow wells S-l, S-
2, S-3, S-4, S-5, and S-6 and from deep wells D-l, D-2, DW-4, D-7, D-8, and D-
9. The samples were collected in accordance with NJDEP Field Sampling 
Procedures Manual (July 1986). 

Each ground water sample was analyzed for USEPA TCL volatiles, semi-volatiles 
and metals using CLP analytical methods. Metals analysis was conducted on 
both filtered and un-filtered samples. Ground water samples were also submitted 
for conventional pollutant analysis. Parameters considered for this class included 
others pH, dissolved oxygen, TDS, TSS, NH4-N, N03-N, Coliforms, and specific 
ions. 
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Results 

The results from the first round of sampling were submitted to the NJDEP for 
review. Based on the departments review of the data, the Division of Hazardous 
Site Mitigation issued comment memorandum dated November 21, 1989, 
December 6, 1989 and June 7, 1990. These memoranda indicated deficiencies 
with some of the laboratory data reporting. In response to these memoranda, 
O'Brien & Gere submitted revised data tables on August 29, 1991. These 
revised tables reflected both qualified and rejected data. 

Following re-submission of the data summary tables, the NJDEP issued its final 
recommendations for the data on September 3, 1991. This letter advised the 
rejection of air monitoring results due to an absence of QA/QC data. 
Consequently, this data has not been provided on the sample summary tables. 
Additionally, the inorganics results for sample D-8 were rejected due to a lack 
of QA/QC data. 

Summary tables which incorporate the revisions outlined in each NJDEP 
memorandum are provided in the following section. 

/ dw 

\ 
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Combe Fi" oulh 
Chester, New Jersey 

Interim Environmental Monitoring - Round 
Surface Water Sampling 

DETECT SAMPLE MB W-l MB W-2 MB W-3 MB . W-4 MB W-5 MB W-6 

VOLATILE ORGAN1CS (ppb) LIMIT DATE 12/5/88 12/5/88 12/6/88 12/6/88 12/6/88 12/7/88 

acetone 10 U U U U U U U U U U U 12 

chloroform 5 U 6 U 6J U U U U U U u U 

4-meihyl-2-penlanone 10 u U u U u U U U U U u 3J 

2-hexanone 10 u U u U u U U U u U u 4J 

BASE NEUTRALS (ppb) 
1 Dilution Factor 1 2 1 1 1 I 1 1 1 1 1 1 

di -n-buty Iphthalate 10 u 4J u 2JB u U U u u u u U 

bis(2-elhylhexyl)phlhalate 5 u U u 4J IJ U u u u u u U 

di-n-octylphthalale 10 u U u 2J u U u u u u u U 

METALS (ppb) 
aluminum 44U 61.6B 44U 174.8B 44U 44U 

antimony 77.2 97.3 57.5B 33U 54.4B 45.3B 

barium 73.7BJ 51.5B 1I.7B 23.8B 25.0B 29.8B 

beryllium 2.8B I.5U 1.5'U I.5U I.5U I.5U 

cadmium 5.6 7.2 5.9 3.5U 3.8B 3.5U 

calcium 48200J 38600 10300 11240 11800 28000 

copper 9.3U 9.3U 9.3U 9.3U I2.6B 13.7B 

iron I900J 197.3 131 615.7 450 454 

magnesium 20200J 19300 4440B 4177B 4050B 12300 

manganese 2250J 123 24.8 29.9 44.2 536 

potassium 4920BJ 5950 II20B 133 IB I400B 3230B 

sodium 43400J 34100 7110 8148 8360 22800 

zinc 42.9J 2.8U 2.8U 72.7 2.8U 2.8U 

» 

.c-
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Combe F^^uth 
Chester, New Jersey 

Interim Environmental Monitoring - Round 
Surface Water Sampling 

DETECT SAMPLE W-7 MB W-8 MB W-DUP MB W-MS MB W-MS 
VO AT1LE ORGANICS (ppb) LIMIT DATE 12/5/88 12/6/88 12/6/88 12/6/88 12/6/88 

methylene chloride 5 U U U U U U 2J U U 

chloroform 5 51 U U U u U U U U 

telrachloroethene 5 5J U U u u u U u . U 

BASE NEUTRALS (ppb) 
Dilution Factor > U 1 u 1 u u 

acenaphlhene 10 U U U u 81 u u 
METALS (ppb) 

aluminum 44U 44U 44 U 44.8B 44U 

antimony 90.9 49.5B 43.4B 52.2B 33.7B 

barium 12.8B I6.6B I6B I6.8B I6.4B 

cadmium 6.4 4.3B 3.7B 5.0 3.5U 

calcium 18300 17200 17100 17000 17000 

cobalt 2.8U 3.6B 2.8U 4.9B 2.8U 

copper 9.3U 11.OB 12.2B II. 4B 9.8B 

iron 98.2B 210 240 292 222 
magnesium . 8840 7850 7840 7750 7800 

manganese 17.2 36.1 35.3 44.2 37.6 

nickel 12. SB I2.4U I2.4U 12.4U I2.4U 

potassium 2250B 2II0B 2I30B 2070B 2I00B 
sodium 24800 21300 21300 20800 21200 

ziitc 2.8U 2.8U 4.6B 4.3B 4.4B 

•T*. t«— 
C 
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SAMPLE W-l 
FILTERED METALS (ppb) PATE J2/S/88 

67.7 
69.2 
2.8B 
5.9 

•18500 
1130 

20200 
2270 

4990B 
43800 
45.9 

INORGANICS 
pH 6.83 
TSS (mg/1) 9.0 
TDS (mg/l) 413.0 
specific conductance (umhos/cm) 556. 
chloride (mg/l) 110 
nitrite (ing/1) <0.5 
nitrate (mg/l) 9.8 
COD (mg/l) 20.6 
TKN (mg/l) <0.28 
ammonia (mg/l) <0.1 
sulfate (mg/l) 15.0 
phomhorous (mg/l) <0.2 
BOD (mg/l) <10 
total coliform (mpn/IOOml) <2 
fecal coliform (mpn/IOOml) <2 

antimony 
barium 
beryllium 
cadmium 
calcium 
iron 
magnesium 
manganese 
potassium 
sodium 
zinc 

Combe F' oulh 
Chester, New Jersey 

Interim Environmental Monitoring 
Surface Water Sampling 

W-4 W-5 
12/6/88 12/6/88 

W-2 
12/5/88 

67.9 
59.2B 
2.8B 
5.1 

38500 
I0.9B 
18500 
86.5 
5990 

34000 
3.8B 

6.97 
< 1  

300. 
460. 
81. 

<0.5 
5.3 
ND 

<0.28 
<0.1 
8.6 

<0.2 
<10 
93 
<2 

W-3 
12/6/88 
45.4B 
I0.4B 
I.5U 
5 1  

10100 
395 

4340B 
16.2 

II00B 
6850 
2.8U 

6.98 
2.0 
129 

106.2 
10.1 
<0.5 
3.4 
13.9 
0.98 
<0.1 
10.9 
0.37 
10. 
300 

39.8B 
26.2B 
I.5U 
3.8U 
12900 
287 

4710 
30.2 
I460B 
8690 
2.8U 

6.94 
3.0 

157.0 
131.0 
14.9 
<0.5 
4.7 
ND 

<0.14 
<0.1 
18.8 
<0.2 

I I .  
80. 

82.9 
22.9B 
1.5U 
9.4 

11700 
283 

4120 
45.7 

I330B 
8230 
2.8U 

7.05 
<1 

112.0 
121.0 
13 I 
<0.5 
4.3 
10.0 
0.77 
<0.1 
18.3 
<0.2 
<10. 
1600. 

- Round I 

W-6 
12/7/88 

96.7 
28.9B 
I.5U 
9.0 

28300 
97.3B 
12700 
529 

3I30B 
22700 
2.8U 

6,93 
1.0 

254.0 
306.0 
51.8 
<0:5 
8.7 
10.0 
2 .1  

<0.1 

14.3 
0.62 
<10 
30 
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Combc^^ doulh 
Chester, iww Jersey 

Interim Environmental Monitoring - Round 1 
Surface Water Sampling 

SAMPLE 
FILTERED METALS (ppb) DATE 

W-7 
12/5/88 

W-8 
12/6/88 

W-DUP 
12/6/88 

W-MS 
12/6/88 

W-MSDup 
12/6/88 

"antimony 75.6 109 107 110 40. IB 
barium I6B 17.0B I7B I6.6B I7B 
beryllium 2.8B I.5U I.5U I.5U I.5LI 
cadntium 5.5 9.2 10.0 10.7 3.7B 
calcium 18100 17500 17690 17300 16900 
copper 9.3U 9.3U' 9.3U 9.3U I4.4B 
iron 37.4B 138 255.1 125 139 
magnesium 8490 8100 8240 8050 8140 
manganese 14.3B 26.3 39.5 25.5 25.5 
potassium 2390B 2040B 2080B 2I20B 2080B 
selenium 5U 5U 7.0 14.0 19 
sodium 24700 21100 21300 20800 21100 
zinc 4.IB 3.0B 2.8U 2.8U 3.8B 

INORGANICS 
ph 7.13 7.26 
TSS (ntg/l) 4.0 6.0 
TDS (rng/l) 188.0 137.0 
specific conductance (umhos/cm) 225.0 223. 
chloride (nig/I) 3.8 28.9 ' 

nitrite (mg/l) 2.5 <0.5 
nitrate (mg/l) 2.6 3.7 
COD (mg/l) 13.9 17.9 
TKN (mg/l) <2.14 .77 
ammonia (mg/l) <0.1 <0.1 
sulfate (mg/l) 21.8 6.1 22.4 
phosphorous (mg/l) <0.2 <0.2 <0.2 
BOD (mg/l) 54 <10 14 
total coliform (mpn/IOOml) 500 900 1600 
fecal coliform (mpn/IOOml) 

Notes: U- Indicates that the compound was analyzed lor but not delected. 
J- The concentration listed is an estimated value. 
B- Indicates that the anulyte wus delected in the blunks as well as the sumple. 

" MB- Method Blank 
TB-Trip Blank 
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>mbe Pill South 
. Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Sediment Sampling 

SAMPLE 
VOLATILE ORGANICS (ppb) DATE 

MB WS-I 
12/5/88 

MB WS-2 
12/5/88 

MB WS-3 
12/6/88 

MB WS-4 
12/6/88 

MB WS-5 
12/6/88 

MB WS-6 
12/6/88 

MB WS-7 
12/8/88 

MB WS-8 
12/6/88 

methylene chloride 
acetone 
chloroform 

BASE NEUTRALS (ppb) 
acenaphthene 
phenanthrene 
anthracene 
di-n-butylphthalate 
fluoranlhene 
pyrene 
benzo(a )anthracene 
bis(2-elhylhexyl)phthalate 
chrysene 

METALS 
aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 
magnesium 
manganese 
nickel 
po' ssium 
souium 
vanadium 
zinc 

U 7U 
U I4U 
U IJ 

U 450U 
U 450U 
U 450U 
U I80J 
U 450U 
U 450U 
U 450U 
U 230J 
U 450U 

3390 
12.3 
I.3U 

17.8B 
I.5U 
.93U 
613B 
4.3 
3B 

2.5U 
8080 
18.1 
385B 
256 

3.3B 
233B 
299B 
8. OB 
41.1 

U 7U 
U I4U 
U li 

U 46J 
U 600 
U I40J 
U 46J 
U 460 
U 2900 
U 930 
U 3201 
U 930 

11000 
35.7 
20.1 
131 
I.2B 
6.1 

3370 
15.6 
16.8 
2.6U 
49400 
16.1 
2400 
3040 
5.6B 
736B 

388.7B 
65.5 
137 

U 6U 
U 9J 
U 6U 

U 430U 
U 430U 
U 430U 
U 430U 
U 430U 
U 430U 
U 430U 
U 340J 
U 430U 

4820 
8.6U 
I.9B 

36.9B 
.4U 
.9IU 
806B 
3.5 

4.6B 
2.4U 
16500 
20.5 
603 B 
381 , 

3.2U 
540B 
2I5B 
10.7 
90.8 

U 7J 
U I4U 
U 7U 

U 46J 
U 460U 
U 460U 
U 460U 

. U 460U 1 
U 460U 
U 460U 
U 680 
U 4(>0U 

4920 
9. IB 
I.3U 

36.5 B 
4IU 
96U 

784B 
6.2 

4.5B 
4.5B 
16500 
17.4 
579B 
422 
3.4B 
29 IB 
I64B 
10.7 
86.3 

U 8J 
U I4U 
U 7U 

U 470U 
U 470U 
U 470U 
U 470U 
U 470U 
U 470U 
U 470U 
U 190J 
U 470U 

2870 
8.8U 
1.3U 
28.3B 
.4U 
.93 U 
54 IB 
2.1 

1.7B 
2.5U 
7740 
16.8 
290B 
183 

4.8B 
200B 
2MB 
3.5B 
97.9 

U 1 IJ 
U I4U 
U 7U 

U 450U 
U 450U 
U 450U 
U 4 SOU 
U 450U 
U 450U 
U 450U 
U I40J 
U 450U 

5730 
16.2 
I.3B 
62.9 
.4U 
I.3 

1290 
33.6 
10.4 
2.5U 
17700 
II.9 
1150 
1900 
4.3B 
489B 
I75B 
29.6 
72.8 

U 13U 
U 26U 
U I3U 

U 850U 
U 850U 
U 850U 
U 85J 
U 850U 
U 850U 
U 850U 
U 430J 
U 850U 

5920 
16.7 
I.7U 
64.3 
I.5U 
2.4 

2580 
II.3 
4.6B 
3.4U 
9110 
I.8 

1170 
632 
9.3 

402B 
5I5B 
II.9 
121 

U 7 
U I4U 
U 7U 

U 450U 
U 450U 
U 450U 
U 450U 
U 45J 
U 90J 
U 450U 
U 4I0J 
U 450U 

3080 
I0.5B 
I.8B 

35.6B 
,4U 
.92B 
1440 
6.4 
SB 
6.5 

14600 
14.5 
1380 
531 
9.4 

482B 
177B 
12.2 
56.7 

I— 
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SAMPLE MB 
VOLATILE ORGANICS (ppb) DATE 
methylene chloride U 
acetone U 
chloroform U 

BASE NEUTRALS (ppb) 
acenaphlhen'e U 
phenanlhrene U 
anthracene U 
di-n-butylphthalate U 
fluoranlhene U 
pyrene U 
benzo(a)anthracene U 
bis(2-elhylhexyl)phthalate U 
chrysene U 

METALS 
aluminum 
antimony 
arsenic 
barium 
beryllium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron 
lead 
magnesium 
manganese 
nickel 
potassium 
sodium 
vanadium 
zinc 

40k 
e> 

mbc Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Sediment Sampling 

WS-9 
12/2/88 

7U 
I4U 
7U 

460U 
460U 
460U 
93J 

460U 
460U 
460U 
460U 
460U 

4122 
I9.6J 
I.4U 
71.2 J 
I.2UJ 
1.7 

6I70J 
8.4J 
I0.6J 
2.6U 

28500J 
82.8 J 
3940 
3942J 
4.5BJ 
4.5J 
249J 
24.4J 
103.9J 
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mbe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round I 
Sediment Sampling • 

SAMPLE 
DATE 

MB WS-10 
12/2/88 

MB WS-ll 
12/2/88 

MB WS-I2 
12/2/88 

MB WS-13 
12/2/88 

MB WS-14 
12/2/88 

MB WS-DUP 
12/6/88 

MB WS-MS 
12/6/88 

MB WS-MSDUP 
12/6/88 

VOLATILE ORGANICS (ppb) U U U U U U U U U U U U U U U U 

BASE NEUTRALS (ppb) 
phenanlhrene U 440U U 460U U 2800U U 460U U 440U U 44J 
fluoranlhene U 440U U 460U u 2800U u 460U u 440U u 44J 
pyrene U 440U U 460U u 2800U u 460U u 440U u I30J 
bis(2-ethylhexyl)phihalate U 440U U 460U u 2800U u 460U u 440U u 440 

METALS (ppm) 
Aluminum 4410 7160 4640 
Antimony I3 3B 17.7 399.4 17.4 14.6 10. IB 14.1 15.9 
Arsenic I.3U I.3U 28.2U I.2U I.3U 2.0 2.2 I.9B 
Barium 47.3 68.9 49.6 
Beryllium 6B 5B 8.8U .7B ,5B .4U .4IU .39U 
Cadmium ,9U 1.6 26.5B 1.4 I.2B I.0B 1.5 I.I 
Calcium 3710 8I2B 29800 498B 548B 1810 3670 1610 
Chromium 5.9 3.3 30.6 4.1 3.1 9.1 13.6 11.2 
Cobalt ' 7.0B 10 1 6.9B 
Copper 2.5U 2.6U 72.4 9.8 3.4B 4.7B 2.5U 4: IB 
Iron 11300 11500 405000 8510 5260 23600 26300 17300 
Lead 14.5 13.5 35.9 3.6 7.8 18.2 17.8 17.2 
Magnesium 2050 295 B 7010 4I9B 261B 1460 3290 1730 
Manganese 660 1030 726 
Mercury . I4U . I4U . I3U 
Nickel 12 8.5 319 8.9 5.7B 4. IB 5. IB 13.4 
Potassium 448B 1010 696B 
Silver I.8U I.9U 39.4U 2. IB I.9U 2.0U I.8U I.8U 
Sodium 259.3B 3I2B 202B 
Vanadium 22.0 22.8 19.4 
Zi' 41.9 47.6 515.9 , 24.2 35.0 65.6 85.6 83.3 

Notes: U- Indicates that lite compound wasuimlyzed lor but not detected. 
J- The concentration listed is un estimated value. 
B- Indicates that the unulyle was detected in the blanks us well as the sample, 
MB- Method Blank 
TB- Trip Blunk 

r • 
o 
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• • • 
Combe Fill Soulh 

Chester, New Jersey 
Interim Environmental Monitoring - Round 1 

Shallow Weil Sampling 

DETECT SAMPLE MB S-l MB TB S-2 MB TB S-3 MB TB S-4 

VOLATILE ORGANICS (ppb) LIMIT DATE 12/7/88 12/14/88 12/9/88 12/12/88 

chloroethane 10 U U U u U U u U U u 19 

methylene chloride 5 U 3J U 2J U 3J u U U u 2J 

acetone 10 U 240 U U 15 8J 8JB U 10 u U 

carbon disulfide 5 U 3J u U U U U U U u U 

chloroform 5 U U u • U U U U U U u U 

benzene 5 U 44 u U u U U U U u 2J 

4-methyl-2-penlanone 10 U 32 u u u U U U U u U 

2-hexanone 10 U 6J u u 5) U U U U u 9J 

toluene 5 U 130 u u U U U U U u U 

chlorobenzene 5 U 27 u u 24 U u U U u 29 

ethylbenzene 5 u 12 u u U U u U u u U 

total xylenes 5 u 33 u. u U U u U u u U 

BASE NEUTRALS (ppb) 
1,4-dichlorobenzene 10 u U u 21 U U u U 

1,2-dichlorobenzene 10 u U u 5J U U u U 

bis(2-chloroisopropyl)ether 10 u U u U U IJ u U 

diethylphthalale 10 u 2J u U U U u U 

bis(2-ethylhexyl)phlhalate 10 u U u U U 16 u U 

Page I of 6 
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• • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 1 

Shallow Well Sampling 

DETECT SAMPLE MB TB S-5 MB TB S-6 MB TB S-DUP 

VOLATILE ORGANICS (ppb) LIMIT DATE 12/15/88 12/14/88 12/14/88 

chloroethane 10 U U U U U U U U U 

methylene chloride 5 U IJ IJB U 2J U U 2J U 

acetone 10 U 18 U U U U U U U 

carbon disulfide 5 U U U U U u U U U 

chloroform 5 U U 120 u U u u U U 

b&nzene 5 U u U u U u u U U 

4-methyl-2-pentanone 10 U u U u U u u U U 

2-hexanone 10 U u U u u u u U U 

toluene 5 U u U u u u u U u 
chlorobenzene 5 U u u u u u u U u 
ethylbenzene 5 U u u u u u u U u 
total xylenes 5 U u u u u u u u u 

BASE NEUTRALS (ppb) 
1,4-dichlorobenzene 10 U u u u u u 
1,2-dichlorobenzene 10 U u u u u u 
bis(2-chloroisopropyl)ether 10 U u u u u u 
diethylphthalate 10 u u u u u u 
b 2dhylhexyl)phlhalate 10 u 5J u 6J u 6J 

•fe. 

I J 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Shallow Well Sampling 

DETECT SAMPLE MB TB S-MS MB TB S-MSDUP 

VOLATILE ORGANICS (ppb) LIMIT DATE 12/14/88 12/14/88 

chloroeihane 10 U u U U U U 

methylene chloride 5 U 21 U U 2J U 

acetone 10 U U U U U U 

carbon disulfide 5 U U U U U U 

chloroform 5 U u U . U U U 

benzene 5 U u U U U u 
4-melhyl-2-penlanone 10 u u U u u u 
2-hexanone 10 u u U u u u 
toluene 5 u u U u u u 
chlorobenzene 5 u u U ' u u u 
ethylbenzene 5 u u u u u u 
total xylenes 5 u u u u u u 

BASE NEUTRALS (ppb) 
u 1,4-dichlorobenzene 10 u u u u 

1,2-dichlorobenzene 10 u u u • u 
bis(2-chloroisopropyl)ether 10 u u u u 
dielhylphlhalate 10 u u u u 
bis(2-ethylhexyl)phthalate 10 u u u 9J 
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• • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round I 

Shallow Well Sampling 

METALS (ppb) 
S-l 

12/7/88 
S-2 

12/14/88 
S-3 

12/9/88 
S-4 

12/12/88 
S-5 S-6 

12/1-5/88 12/14/88 
S-DUP 
12/14/88 

S-MS 
12/14/88 

S-MSDUP 
12/14/88 

aluminum 2350 300 1910 9090 211 9100 9410 I09B 44U 

antimony 33U 33U 141J 77.5 69.6 33U 33U 40.9B 36.8B 

arsenic 4..8U 4.8U 4.8UJ 5.0B 4.8U 4.8U 4.8U 4.8U 4.8U 

barium 298 I86B 302J I53B 17.3B 72. IB 73.2B 18.7B I9B 

beryllium I.5U I.5U 4.4BJ 4.2B 3.2B I.5U I.9B I.5U I.5U 

cadmium 3.5U 3.5U 12.1 7.8 7,6 3.5U 3.5U 5.9 3.5U 

calcium 215000 40000 366000J 206000 6380 3820B 3920B 3670B 3440B 

chromium 23.6 16.9 36. IJ 41.3 8B 18.2 23.8 5.2U 5.2U 

cobalt 59.7 70.2 165 29.7B 3.5B 3.9B 2.8B 2.8U 2.8U 

copper 20B 9.3U 9.3U 9.3U 9.3U 9.3U 9.3U 24. IB 9.3U 

iron 77400 68300 54800 22200 613 6380 6700 72.5B 2I.3B 

lead 10 69.5 5UJ 13 5 17.7 11.2 53.4 5.0U 5U 

magnesium 103000 13100 120000 70000 2340B 2020B I990B I220B I160B 

manganese 8770 5920 66400 20000 27.2 43.0 46.8 16.3 16.3 

nickel 12.4U 25. IB I9.4BJ 25.2B I2.4U 12 4U I2.4U I2.4U I2.4U 

potassium 5530 4860B 7950 6900 I220B I620B I6I0B I0I0B I030B 

silver 6.7U 6.7U 6.7U 6.7U 7.7B 6.7U 6.7U 6.7U 6.7U 

solium 50200 43100 I27000J 159000 7320 5060 4850B 4460B 4400B 

vanadium 4.5U 4.5U 4.5.U 4.5U 4.5U I3.6B I5B 4.5U 4.5U 

zinc 56.7 242 I0500J 131 57.8 49.4 106 50.8 72.1 

.fa­
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Shallow Well Sampling 

S-l 
FILTERED METALS (ppb) 12/7/88 

S-2 
12/14/88 

S-3 
12/9/88 

S-4 
12/12/88 

S-5 S-6 
12/15/88 12/14/88 

S-DUP 
12/14/88 

S-MS 
12/14/88 

S-MSDUP 
12/14/88 

aluminum 46.50 284 53.2 B 44U 44U 44U 44 U 44U 44U 

antimony 33U 33U 135 90.1 135 33U 33U 33U 33U 

barium 324 I84B 292 131B I0.6B 14.7B I5.2B I4.8B I4.4B 

beryllium I.5U I.5U 5.3 3.7B I.5U I.5U I.5U I.5U I.5U 

cadmium 3.5'U 3.5U 11.2 9.1 13.7 3.5U 3.5U 3.5U 3.5U 

calcium 226000 44900 365000 217000 6580 3370' 3290B 3I90B 3I80B 

chromium 5.2U 5.2U 18.4 7.6B 5.2U 5.2U 5.2U 5.2U 5.2U 

cobalt 35.3B 78.6 161 29.8B 2.8U 2.8U 2.8U 2.8U 2.8U 

iron 84900 70500 49400 7970 35.7B 98,8B 12.7B 4.8U 4.8U 

lead 5,9 67.9 5U 5U 5U 16.9 55.2 . 5U 5U 

magnesium 113000 15200 120000 73700 2280B I220B II70B 1I60B 1I70B 

manganese 9110 6700 66200 21500 16.2 21.6 16.2 I3.8B I4.7B 

nickel I2.4U I2.4U I9B 12.4U I2.4U I2.4U I2.4U I2.4U 12.4U 

potassium 5590 5250 6470 6290 II40B II00B 1010B I060B I060B 

sodium 53000 49000 66600 167000 7460 45IOB 4430B 4370B 4390B 

zinc 193 243 9740 ' 38.9 43.0 64.1 39.6 46.3 68.1 

V  
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Shallow Well Sampling 

INORGANICS 
S-l 

12/7/88 
S-2 

12/14/88 
S-3 

12/9/88 
S-4 

12/12/88 
S-5 S-6 

12/15/88 12/14/88 
S-DUP 
12/14/88 

S-MS 
12/14/88 

S-MSDUP 
12/14/88 

pH 6.40 6.34 6.08 6.59 7.93 6.98 6.45 6.79 6.81 

TSS (mg/l) 217.0 85.0 99.0 153.0 16.0 84.0 140.0 40.0 46.0 

TDS (•mg/l) 1454.0 271.0 2396.0 1602.2 ND 125.0 3.0 69.0 57.0 
specific conductance (umhos/cm) 1852. 2130. 1741.0 2060 80.8 39.5 38.6 37.4 37.1 
chloride (mg/l) 298.0 46.9 607. 548. 4.4 43 4.8 3.0 2.6 
nitrite (mg/l) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

nitrate (mg/l) 2.4 0.51 3.1 4.4 2.4 I.I 1.3 1.2 1.1 
COD (mg/l) 113.2 29.8 863.8 138.8 15.7 11.9 ND 4 4 
TKN (mg/l) 2.17 <0.14 <0.28 <0.28 <0.14 <0.14 <0.14 <0.14 <0.14 

ammonia (mg/l) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

sulfate (ntg/1) 1.3 45.1 6.3 4.7 2.6 1.5 2.9 1.4 1.2 
phosphorous (mg/l) 0.96 2.27 1.67 0.27 0.55 0.36 <0.2 1.89 2.33 
BOD (mg/l) 64 18. 530. <10 <10 <10 10 II <10 

total coliform bacteria (mpn/IOOml) <2 <2 <2 <2 <2 <2 <2 II 23 

Notes: U Indicates (liul I lie compound was analyzed lor bul not detected above limit. 
J- Indicates an estimuted vulue. 
B" Indicate;, analyte was detected in blanks as well as tile sample. 
NA- Not Analyzed 
MB- Method Blank 
TB- Trip Blank 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Deep Well Sampling 

DETECT SAMPLE MB TB D-l MB TB D-2 MB TB DW-4 

VOLATILE ORGANICS (ppb) LIMIT DATE 12/14/88 12/15/88 1/10/88 

chloroethane 10 U U U U u U U u U 

methylene chloride 5 U 2J u u IJ 1 IB U 3J 3JB 

acetone 10 U U u u 18 59B U U 14 

trans-1,2-dichloroelhene 5 U U u u U U U u 3J 

chloroform 5 U u u u u 61 U u 80 

benzene 5 U u u u u II U u U 

4-methyl-2-penlanone 10 U u u u u U U u U 

2-hexanone. 10 U u IJ u u U U u U 

chlorobenzene 5 U u u u u U U u U 

ethylbenzene 5 U u u u u U u u U 

BASE NEUTRALS (ppb) 
1,4-dichlorobenzene 10 U u u U u U 

naphthalene 10 U u u U u U 

di-n-butylphthalate 10 U u u U u IJ 

bis(2-elhylhexyl)phthalate 5 U u u 2J u 66 

•fe. 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Deep Well Sampling 

DETECT SAMPLE MB TB D-7 MB TB D 8 MB TB D-9 

VOLATILE ORGANiCS (ppb) LIMIT DATE 12/15/88 12/13/88 12/9/88 

chloroethane 10 U U U U u II U U U 

methylene chloride 5 U IJ IJB u 2J U 3J U 2JB 

acetone 10 U 18 I3JB u U U 8J 8JB U 

trans-1,2-dichloroethene 5 U U U u U U U U U 

chloroform 5 U U U u U U U IJ U 

benzene 5 U U U u u U U U U 

4-meihyl-2-penlanone 10 U U u u u 2J U u U 

2-lie xa none 10 U U 4J u u 5J u u U 

chlorobenzene 5 U u" U u u U u u 9 

ethylbenzene 5 U U IJ u u U u u U 

BASE NEUTRALS (ppb) 
1,4-dichlorobenzene 10 U U u U u U 

naphthalene 10 U u u 2J u U 

di-n-butylphlhalale 10 U u u U 15 U 

bis(2elhylhexyl)phthalale 5 U 5 u U U 34 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Deep Well Sampling 

DETECT SAMPLE MB TB D-DUP MB TB D-MS MB TB D-MSDUP 
VOLATILE ORGANICS (ppb) LIMIT DATE 12/13/88 12/13/88 12/13/88 

chloroethane 10 U u II U u 12 U u II 
methylene chloride 5 U 2J U U 2J U U 2J U 
acetone 10 U U U U U U U U U 
trans-1,2-dichloroethene 5 U U U U U U U U u 
chloroform 5 U U U u U U U U u 
benzene 5 U U u u U U U U u 
4-methyl-2-penlanone 10 U U IJ u U U U U IJ 
2-hexanone 10 U U 3J u U 6J U U 4J 

chlorobenzene 5 U U U u U 3J U U U 
ethylbenzene 5 U u u u u U U U U 

BASE NEUTRALS (ppb) • 

1,4-dichlorobenzene 10 u 6J u U u U 
naphthalene 10 u 3J u U U 3J 
di-n-butylphthalate 10 u U u U U U 
bis(2-ethylhexyl)phthalate 5 u U u U u U 
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• • • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 1 

Deep Well Sampling 

SAMPLE D-l D-2 DW-4 D-7 D 8 D-9 D-DUP D-MS D-MSDUP 

METALS (ppb) DATE 12/14/88 12/15/88 1/10/89 12/15/88 12/13/88 12/9/88 12/13/88 12/13/88 12/13/88 

aluminum 44U 44U 237 298 R I85B 97.7B 44U 44U 

antimony 118 74.4 97 33U R 112 88.2 83.6 87.7 

arsenic 4.8U 83.7 4.8U 4.8U R 4.8U 4.8U 4.8U 4.8U 

barium 8.OB II.SB 26.6B 858 R 75.7B 294 232 217 

berryllium I.5U 3.2B I.5U 2.7B R 2.4B 3.2B I.5U I.5U 

cadmium 12.0 7.3 7 7.0 R 9.6 9.2 9.8 9.0 

calcium 10800 40800 27900 359000 R 205000 255000 256000 236000 

chromium 5.2U 5.2U 10.4 25.2 R 7B 8.4B 5.2U 5.2U 

cobalt 2.8U 3. IB 2.8U 47.8B R I5B 35.6B I7.6B 20.9B 

copper 9.3U 9.3U 39.5 9.3U R 9.3U 9.3U 9.3U 9.3U 

iron 4.8U 198 41300 33200 R 3890 24900 23300. 22200 

lead 5.0U 5U 13.7 13.6 R 15 5.0U 5.0U 5.0U 

magnesium 40I0B 11900 15800 179000 R 94800 89900 90100 83300 

manganese 6.9B 40.7 1040 4350 R 7490 10900 10900 10100 

nickel I2.4U I2.4U 22.6B 7|.4 R I2.4U 12.4U I2.4U I2.4U 

potassium 928B 2600B 2420B 11900 R 5590 8750 8670 8070 

silver 16.6 6.7U 6.7U 6.7U R 6.7U 6.7U 6.7U 6.7U 

sodium 4590B 18000 9730 294000 R 91000 234000 236000 219000 

zinc 5.3B 189 139 167 R 73.6 52.8 31 32.2 

iX) 
o 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Deep Well Sampling 

D-l D-2 DW-4 D 7 D-8 D-9 D-DUP D-MS D-MSDUP 

FILTERED METALS (ppb) 12/14/88 12/15/88 1/10/89 12/15/88 12/13/88 12/9/88 12/13/88 12/13/88 12/13/88 

aluminum 44U 44 U 441) DIB R 44U 44U 44U 44U 

antimony 33U I I I  125 51.IB R 109 33U 33U 33U 

barium 6.4B 9.5B 8.7B 729 R 71.8B 200 I98B 200B 

beryllium I.5U I.5U 2.4B 1.5'U R I.9B I.5U I.5U I.5U 

cadmium 3.5U I I I  10.9 11.8 R 9.1 3.5U 3.5U 3.5U 

calcium 11300 40500 19200 352000 R 201000 256000 259000 263000 

chromium 5.2U 5.2U 5.2U 7.4B R 5.2U 5.2U 5.2U 5.2U 

cobalt 2.8U 2.8U 2.8U 47. IB R I5.2B I7.7B I6.8B 17. IB 

iron 4.8U 166 7480 13200 R 1930 22100 20900 21800 

lead 5.0U 5U 5U 6.2 R 5U 5U 5U 5U 

magnesium 4460B 11900 10800 177000 R 94600 89000 90000 91200 

manganese 4.9B 37 561 4120 R 7460 10700 10800 10900 

nickel I2.4U 12.4U 12.4U 57.2 R 12.4U 12.41) 12.4U I2.4U 

potassium 1140B 24 SOB I640B 11700 R 5540 8290 8260 8230 

selenium 5U 5U 5U 6 R 5U 5U 5U 511 

sodium 5400 18000 7070 29IOOO R 91200 233000 235000 234000 

zinc 18. IB 186 9.8B 78 R 85.3 20.4 I9.6B 19. IB 

•ft* 
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• • • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round I 

Deep Well Sampling 

D-l D-2 DW 4 D-7 D-8 D-9 D-DUP D-MS D-MSDUP 

INORGANICS 12/14/88 12/15/88 1/10/89 12/15/88 12/13/88 12/9/88 12/13/88 12/13/88 12/13/88 

PH 7.17 8.53 6.92 8.12 6.65 6.88 6.70 6.74 6.78 

TSS (mg/l) 12.0 2.0 31.0 55.0 46.0 16.0 64.0 46.0 17.0 

TDS (mg/l) 309.0 199.0 161.0 2914.0 1798.0 1433.0 1786.0 1789.0 1798.0 

specific conductance (umhos/cm) 101 336.0 242.0 3630.0 2260 2730 2280 2280 2300 

chloride (mg/l) 4.6 27.6 9.2 1017 614 570 605 631 641 

nitrite (mg/l) <0.5 <0 5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

nitrate (mg/l) 0.36 0.77 I . I  9.6 5.5 6.7 5.6 5.6 5.6 

COD (mg/l) 4 6.8 54.9 305.9 166.6 94.5 164.7 4. 168.6 

TKN (mg/l) <0.14 <0.14 <0.14 <0.14 <0.14 <0.28 <0.14 0.14 <0.14 

ammonia (mg/l) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

sulfate (mg/l) 9.2 2.5 1.5 6.8 3.8 2.8 3.8 3.8 5.3 

phosphorous (mg/l) <0.2 0.54 <0.2 5.1 0.49 0.61 0.26 <0.2 0.73 

BOD (mg/l) <10 <10 <10 10 28 <10 33 33 22 

total coliform bacteria (mpn/IOOtnl) <2 <2 <2 <2 23 <2 2 30 13 

Notes: U- indicates that the compound was analyzed lor but not delected 
J- indicates an estimated value. 
B- Indicules aiialyte was detected in the hlunks as well as.the sumplc. 
MB- Method Blank 
TB- Trip Blank 

V 
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Combe Fin South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Field Blank Samples 

VOLATILE ORG ANICS (ppb) 
SAMPLE 
DATE MB TB 

FB-3 
12/12/88 MB TB 

FB-4 
12/13/88 MB TB 

FB-S 
12/14/88 MB TB 

FB-6 
12/IS/88 

methylene chloride U U 2J 11 2J U U 21 U U IJ li 

acetone 10 11 U 11 U U 11 U U U 18 240 

chloroform u 11 U I) 11 5 U U U u 11 U 

BASE NEUTRALS (ppb) 

Di-N-Bulal phlhulalc 11 u U 11 U U u U U u 11 U 

l>is(2-elh\ lhexyi)phlhalale u 11 U 11 u • U u U U u 11 U 

Ci 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round I 
Field Blank Samples 

VOLATILE ORGAN ICS (ppb) 
SAMPLE 
DATE 

MB TB FB 
12/9/88 

MB TB FB-IQ 
1/10/89 

MB TB GW-2-FB 
12/8/88 

MB TB W-FB-14-30 
12/5/88 

methylene chloride U U U U 3J 3J 3J U U U U 2J 

lie clone 11 U U U U 6 8J 8JB 30B u u 33 

chloroform 11 11 7 u u 11 U U U 11 u U 

BASE NEUTRALS (ppb) 

Di-N-Btilnl phlhnlute 4J(67J) u 11 11 11 IJ U u U u u 11 

bis(2-eihylhexyl)phthuliite II u U 11 II 39 U u U u u 11 

C O  
CJ 
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• • • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 1 

Field Blank Samples 

VOLATILE ORGAN ICS (ppb) 
SAMPLE 
DATE 

MB TB W-FB-3-15 
12/5/88 

MB TB W-FB-21-00 
12/5/88 

MB TB WS-FB 
12/16/88 

MB TB WS-FB 
12/10/88 

methylene chloride U u 7 U u IJ U U U U U U 

acetone U u U U u 14 U U U U U u 

chloroform u u 4J u u U U U U U u 6 

BASE NEUTRALS (ppb) 

Di-N-Butul plilhulate u u U u u U U U U 4 J(67J) u U 

his(2-clliylhcxyl)phthalalc u u U u 11 U U U U U U U 

•P* 
C5 
•f * 

PAGE 3 of 5 



Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 1 
Field Blank Samples 

FB4 FB5 WSFB WSFB WFB-14-30 WFB-3-15 WFB-21-00 FB GW2FB FBI0 

FILTERED METALS 12/12/88 12/12/88 12/5/88 11/30/88 12/5/88 12/5/88 12/5/88 12/3/88 12/8/88 1/10/89 

Aluminum 44 44 44 44 44 44 44 44 44 

Antimony 33 33 33 158.8 47 39 9 33 81.2 129 122 

Arsenic 4.8 4.8 4.8 4.8 4.8 4,8 4.8 4.8 4.8 4.8 

Barium 10.1 4 6 4.6 4.6 19.9 4.6 4.6 4 6 19 

Beryllium 1,5 1.5 1,5 1.9 15 15 1.5 2.8 29 2.9 

Cadmium 3.5 3.5 3.5 13.5 3 8 4.1 3.5 5.3 11.8 9.9 

Calcium 17200 78 78 1060 78 18500 78 107 230 18400 

Chromium 5.2 52 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 

Cobalt 2.8 2.8 2.8 2 8 2.8 2.8 2.8 2.8 2.8 

Copper 9 3 9 3 9.3 9 3 9.3 15.2 9,3 9.3 9 3 114 

Iron 40 6 4.8 45.1 85 3 79 2 35 6 22.4 4.8 12,2 19 3 

Lead 5 5 5 5 5 5 5 5 5.6 5 

Ma •icsinm 5150 34 34 253 34 6780 34 34 34 6460 

Manganese 5 4 3.8 3.8 4.7 11.5 3.8 3.8 14.6 4 5 

Mercury 0 2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 

Nickle 12 4 12.4 12.4 1,2.4 12.4 12.4 12.4 12.4 16.2 12.4 

Potassium 1170 125 124.8 125 1480 125 125 125 1380 

Selenium 5 5 5 5 5 ' 5 5 5 5 5 

Silver 0.7 6.7 6.7 6.9 6.7 6.7 6.7 6.7 6.7 6.7 

Sodium 14700 30.4 544 30 4 16800 30.4 30.4 30.4 17200 

Thu|lium 9.1 9.1 9.1 9.1 9 1 9.1 9 1 9.1 9.1 9.1 

Vanadium 4 5 4.5 4.5 4 5 4 5 4.5 4.5 4.5 4.5 

Zinc 4 2.8 18.5 5 3 2.8 2.8 2.8 2.8 16.3 5.5 

Cyunidc 10 10 10 10 10 10 

C > 
o< 

PAGE 4 of 5 



• • • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round I 

Field Blank Samples 

FB4 FB5 FB6 WSFB FB CW2FB FBI0 FB3 WFB-14-30 WFB-3-15 WFB-21-00 

UNFILTERED METALS 12/12/88 12/12/88 12/15/88 12/10/88 12/3/88 12/8/88 1/10/89 12/12/88 12/5/88 12/5/88 12/5/88 

Aluminum 78.8 44 44 44 44 134 44 44 237 44 

Antimony 33 33 139 99 3 33 128 98.2 34.9 58 33 

Arsenic 4 8 4.8 4.8 ' 4.8 4.8 4.8 4.8 4.8 . 4 8 4.8 

Buriuin 12.8 4.6 4.6 4.6 4.6 19.8 4.6 5.7 218 4.6 

Beryllium 1.5 1.5 1.5 15 1.5 2.9 2 7 1.5 15 1.5 

Cndmium 3 5 3.5 13 9 7.1 3 5 10 10 3 6 4 35 

Calcium 17100 78 542 1060 6500 78 18800 397 4970 19300 78.4 

Cliroinium 5.2 5.2 5.2 5.2 5.2' 5.2 5.2 5.2 5.2 5 2 5.2 

Cobalt 2.8 2 8 2 8 2 8 2 8 2.8 2.8 2.8 2.8 2.8 

Copper 9.3 93 9 3 9 3 9 3 9.3 13 6 9 3 9 3 21.2 13.7 

Iron 181 20.8 4 8 85 3 22 4 8 65 8 4.8 1680 107 4.8 

Leiul 5 5 5 5 5 5 5 5 5 5 5 

Miipncsiuni 5030 34 34 253 3020 34 6580 34 915 6800 34 

Manganese 34 8 3.8 4 6 8 6 3.8 62.3 6 199 25.7 3.8 

Mercury 0 2 0.2 0 2 0.2 0.2 0.2 02 0.2 0.2 0.2 

Nickle 12.4 12.4 12 4 12 4 12 4 12.4 12 4 12.4 12.4 12.4 12.4 

Potiissimn 1220 125 125 7(5 124 8 1390 165 148 1560 125 

Selenium 5 5 5 5 5 5 5 5 5 5 

Silver 6 7 6.7 6.7 6.7 6 7 6 7 6.7 6.7 6.7 6.7 

Sodium 14300 68000 30 4 8300 30 4 17300 304 994 17500 30.4 

Tlialliuni 9 1 9.1 9.1 9 1 9.1 9.1 9.1 9.1 9.1 9.1 

Vmiudium 4 5 4.5 4 5 4 5 4 5 4.5 4.5 4.5 4.5 4.5 

Zinc 6.8 2 8 3.5 2 8 2.8 5.3 34 2.8 14 8 2.8 

Cytmide 10 10 10 10 10 10 10 10 to 10 

NOTE U~ Indicates thai the coiii|mund was analysed lor bill not detected. 
J- The concentration listed is an estimate value. 
B- Indicates aitalylc was delected in the blanks as well as the sample. 
(2)- Data in parentheses are results from rerun of sample. 
Tentatively identified compounds are not included in the tallies 
MB- Method Blank 
TB Trip Blank 
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MEMO TO THE FILES 

FROM: N.R. Wilkinson 

RE: Combe Fill South Landfill -
Interim Environmental Monitoring 
Program - Round 2 

FILE: 3013.012 #3 

DATE: September 20, 1991 

CC: S.J. Roland 
A.J. Caracciolo, III 

The purpose of this memorandum is to provide a summary of the second 
sampling event of the Interim Environmental Monitoring Program at the Combe 
Fill South Landfill and present the results of that event. This section describes 
the methoddlbgies employed for sampling and analysis and discusses problems 
and deficiencies associated with the program. 

The objective of the second sampling event was to: 

supplement previously collected data; 
evaluate off-site migration of contaminants; 
assess health and environmental effects of contaminants; and 
help provide guidance for writing a long term monitoring plan. 

The second sampling event was conducted from May 30, 1990 to June 8, 1990. 
Sampling was conducted in accordance with the "Interim Environmental 
Monitoring Plan," November 1988. This plan detailed the collection and analysis 
of air, surface water, sediment and ground water samples. Sample collection 
methods were developed in accordance with the procedures outlined in the 
NJDEP document entitled "Field Sampling Procedures Manual", February 1988. 
Based on analytical data reported in the Remedial Investigation/Feasibility Study 
(LM&S Engineers, May 1986) and considerations presented in the Final 
Conceptual Design Report (LM&S Engineers, 1987), samples were analyzed for 
USEPA Target Compound List (TCL) volatiles, TCL semi-volatiles and metals. 

The procedures used for analysis were in accordance with NJDEP Contract 
Laboratory Protocols (CLP) Tier-I and Tier-IL Approximately 40 percent of the 
samples were analyzed per the guidelines in Tier CLP-I with the remaining 
samples being analyzes via Tier-II protocols. York Laboratories, Inc. provided 
analytical services for this round of samples. 
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A summary of the sampling and analytical method for each media, air, surface 
water, sediment, and ground water, is presented in the following paragraphs. 
Sample locations are provided on the attached figures. 

Ail 

During the second sampling event, air samples were collected from one up-wind 
and two down-wind locations in addition to one location at an emission point. 
These samples were obtained using the protocols for the collection of gaseous 
and particulate air samples as outlined in the NJDEP Field Sampling Procedure 
Manual, the NIOSH Manual of Analytical Methods (3rd. Ed., 1987) and EPA 
Method T01. TCL metals were captured on 0.8 micrometer cellulose acetate 
membrane filters (NIOSH method 7300) while TCL volatiles were captured on 
Tenax resin (USEPA Method T01). 

Surface Water and Sediment 

Eight surface water and eight sediment samples were obtained during the first 
sampling event. The location of these samples are shown on the attached figure. 

The samples were collected using NJDEP Field Sampling Procedures Manual 
(July 1986). These samples were analyzed for USEPA TCL volatiles, semi-
volatiles, and selected metals. 

Ground Water x 

Twelve ground water samples were obtained during the second round of a two 
round sampling events. These samples were obtained from shallow wells S-l, S-
2, S-3, S-4, S-5, and S-6 and from deep wells D-l, D-2, DW-4, D-7, D-8, and D-
9 as shown on the attached Figure. The samples were collected in accordance 
with NJDEP Field Sampling Procedures Manual (July 1986). 

Each ground water sample was analyzed for USEPA TCL volatiles, semi-volatiles 
and metals using CLP analytical methods. Metals analysis was conducted on 
both filtered and un-filtered samples. Ground water samples were also submitted 
for conventional pollutant analysis. Parameters considered for this class included 
others pH, dissolved oxygen, TDS, TSS, NH4-N, N03-N, Coliforms, and specific 
ions. 
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Results ( 

The results from the second round of sampling were submitted to the NJDEP 
for review. Based on the departments review of the data, the Division of 
Hazardous Site Mitigation issued comment memorandum dated December 13, 
1990 and January 18, 1991. These memoranda indicated deficiencies with some 
of the laboratory data reporting. In response to these memoranda, O'Brien & 
Gere submitted revised data tables on August 29, 1991. These revised tables 
reflected both qualified and rejected data. 

Following re-submission of the data summary tables, the NJDEP issued its final 
recommendations for the data on September 3, 1991. This letter advised the 
rejection of air monitoring results due to an absence of QA/QC data. 
Consequently, this data is not provided on the sample summary tables. 
Additionally, it suggested the negation of methylene chloride and acetone in DW-
4 and methylene chloride and carbon disulfide in W-2 due to trip blank and 
method blank contamination. 

Summary tables which incorporate the revisions outlined in each NJDEP 
memorandum are provided herein. 

/kac 
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• • • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Surface Water Sampling 

SAMPLE W-l W-2 W-3 W-4 W-5 
VOLATILE ORGANICS (ppb) DATE MB 5/30/90 MB TB 5/30/90 MB 5/31/90 MB 5/31/90 MB 5/31/90 

Dilution Factor 1.00 1.00 1 00 1.00 1.00 1 00 1 00 1.00 1.00 1 00 1.00 
methylene chloride u u 4J u 6B u I6(4JB) u 19 u 9 
enrbon disulfide u u li u 1JB 11 U(U) u u u 11 
I.I dichlorocthcnc u II li u u 11 U(Ui u u u u 
trichloroethylenc u u u u u u U(U) u u u u 
chlorobenzeue u u u u u IJ U(U) u u u u 
benzene u u u u 2J u I6(U) u 100 u 50 
toluene u u u u u u U(U) u 12 u 9 

BASE NEUTRALS (DDM 
Dilution Factor 2.00 2.00 2.00 2 00 2.00 2.00 2 00 2.00 2.00 

di-n-biitylphthulatc u u R li 3J u 2J u 21 
plu >1 u u R 11 U u U u li 
2-chlorophenol u u R u U u U u 11 
1,4-dichlorobenzene t) u R u U u U 11 U 
ii-nitroso-di-n-popylamiiie u u R u U u U u U 
1,2,4-triclilorobenzene u u R u 11 u. u u U 
4-chloro-3-mclhylphenol u u R u U u u u U 
acenaphthene u u R u U u u u U 
4-niirophenol u u R u U u u u U 
2.4-dinitrotoluene u u R u U u u u U 
pentachlorophenol u u • R u U u u u U 
pyrene u u R u U u u u I) 
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• • • 
Combe Fill South 

Chesler, New Jersey 
Interim Environmental Monitoring - Round 2 

Surface Water Sampling 

VOLATILE ORG AN ICS (ppb) 
sample 
DATE MB TB 

W-6 
5/31/90 MB TB 

W-7 
5/30/90 MB TB 

W-8 
6/4/90 MB TB 

W-8DUP 
6/4/90 

Dilution Factor 1.00 1.00 1.00 1.00 I-.00 1.00 1 1.00 1.00 1.00 1.00 1.00 1.00 

methylene chloride 2J SB I0B 4J u 5JB 3J 4J 3JB 3J 4J 3JB 

carbon disulfide U u u IJ u IJB u u u u u U 

I.I djchloroctiiene O u u U u U u u u u u U 

trichloroethylene U u 11 U u U u 0 u u u U 

chlorobcn/ene U u u U u U u u u u u u 

benzene U u u U u 2J u u u u u u 

toluene u u 2J u u U u u u u u u 

BASE NEUTRALS fppb> 
Dilution Factor 2.00 2.00 2.00 2.00 2.00 2.00 2 00 2.00 

di-n-butylphthnlnte U U U U u U u IJ 

phenol U U U u u U u u 

2-cliiorophenol U U U lil u u u u 

1.4-diclilorobenzcne u I) U u u 0 u u 

n-iiilrosodi-n-popylamine u U u u u u u u 

1,2.4-irichlorobenzene u U u u u u u u 

4-chloro-3-iiielhylphciiol u U u u u u u u 

ucenuphlhcne u U u u u u u u 

4-nilrophenol u 11 u 0 u u u u 

2,4-dinilrotoluene u u u u u u u u 

peutuchlorophenol u u u u u u u u 

pyre lie u u u u u u u u 
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SAMPLE 
VOLATILE ORGANICS (ppb) DATE MB TB 

Dilution Factor 1 00 1.00 
methylene chloride u 4J 
carbon disulfide u u 
1,1 dichloroethene u u 
trichlorocthylcne u u 
chlorobcnzene u u 
benzene u u 
toluene u u 

BASE NEUTRALS fnnbt 
Dilution Fuctor 2.00 

di- .-butylphlhalate U 

phenol 0 

2-chlorophenol U 

1 ,4-diclilorobcnzene U 

n-nilroso-di-n-popylamine U 

1,2,4-trichlorobcnzene U 

4-chloro-3-methylphenol U 

ucenuphlhene u 
4-nitrophenol u 
2,4-dinitrotoluene u 
peittuchloroplicnol u 
pyrene u 

I 

tl 

Combe Pill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Surface Water Sampling 

V-8MS W-8MSC 
6/4/90 MB TB 6/4/90 

1.00 1.00 . 1.00 1.00 
1 IB u 4J 41B 
u u u 20 

102% u u 114% 
77% u u 86% 
112% u u 110% 
84% u u 92% 
104% u ' u 114% 

2.00 2.00 2.00 
U U • U 

35% u 50% 
65% u 85% 
70% u 79% 
72% u 83% 
70% u 80% 
75% u 100% 
81% u 95% 
27% u 45% 
68% u 80% 
85% u 105% 
94% u 98% 

PAGE 3 of 5 



SAM PL W-l W-2 
UNFILTERED METALS (ppb) DATE 5/30/90 5/30/90 
aluminum 498 3IIJB 
antimony <60 <60 
arsenic <10 <10 
barium 40.4 40.7J 
beryllium <5 <5 

cadmium <5 <5 

calcium 21100 23S0OJB 
chromium 12.4 <10 
cobalt <50 <50 
copper <25 <25 
iron 1650 557 
lead R R 
magnesium 8590 9650J 
manganese - 603 180 
mercury <0.2 <0 2 
nickel <40 <40 
polussium 5030 5550 
selenium <5 I.6JB 
silver <10 <10 
sodium 21000 I8200J 
thallium <10 2.9JB 
vanadium <50 <50-
zinc <20 21JB 
cyanide <10 <10 

•fes 
CT5 

Jjj^ er, New Jersey 
Interim EiMRimental Monitoring - Round 2 

Surface Water Sampling 

W-3 W-4 W-5 W-6 W-7 W-8 W-8DUP W-8MS W-8MSI 
5/31/90 5/31/90 5/31/90 5/31/90 5/30/90 6/4/90 6/4/90 6/4/90 6/4/90 

<200 367 230 345 274 229 217 93% 94% 
<60 <60 <60 <60 <60 <60.0 <60.0 100% 98% 

<10 <10 <10 <10 <10 <100 <10.0 89% 92% 

<10 18.1 15.4 22.8 15.0 17.1 17.1 89% 89% 
<5 <5 <5 <5 <5 <5.0 <5.0 98% 99% 
<5 <5 <5 <5 <5 <5.0 <5.0 90% 91% 

7310 8320 7950 18000 12700 17600 17700 93% 95% 
<10 <10 <10 <10 <10 <10.0 <10.0 91% 92% 
<50 <50 <50 <50 <50 <50.0 <50.0 95% 96% 

<25 <25 <25 <25 <25 <25.0 <25.0 92% 93% 

429 792 ' 629 745 664 500 463 96% 98% 

R • R R R R R R R R 

2730 2600 2490 7650 5080 7270 7320 93% 94% 

18.6 36 32.6 180 46.1 51.7 51.7 96% 97% 
<0.2 <0.2 <0.2 <0.2 <0.2 <0.20 <0.20 <0.20 <0 20 

<40 <40 <40 <40 <40 <40.0 <40.0 93% 95% 

<2000 <2000 <2000 2510 <2000 <2000 2000 121% 127% 
<5 <5 <5 <5 <5 <5.0 <5.0 87% 94% 

<10 <10 <10 <10 <10 <100 <10.0 117% 118% 

4780 6100 5900 14300 13100 14300 14300 91% 92% 
<10 <10 . <10 <10 <10 <10.0 <10.0 88% 93% 
<50 <50 <50 <50 <50 <50.0 <50.0 90% 91% 
<20 <20 <20 <20 <20 27.2 <20.0 87% 87% 
<10 <10 <10 <10 <10.0 <10.0 <10.0 89% 88% 
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VOLATILE ORGANICS (ppb) 
SAMPLE 
DATE MB 

WS-1 
5/30/90 

Dilution Factor 

methylene chloride 

acetone 

I. I -dichlorocthene 

trichloroethylene 

benzene 

toluene 

chloroform 
chlorobenzene 

1, 1,2.2-lctrnchloroclhniie 

styrene 

1.00 
6(8) 

7J(U) 
U 

U 

U 
3J(U) 

U 
U 

3J(U) 

2J(U) 

1.27 
U(7B) 

7JB(U) 

U(U) 
U(U) 

U(U) 
2JB( I J) 
U(U) 
U(U) 
U(U) 

U(U) 

* 
%• 

•fib .fib 
CO 

Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Sediment Sampling 

WS-2 WS-3 WS-4 WS-5 
5/30/90 MB 5/31/90 MB 5/31/90 MB 5/31/90 

R 1.00 1.08 1.00 1.10 1.00 1.28 

R 6(8) U(8B) 8(8) 12B(4JB) 8 I4B 

R 7J(8J) 7JB(5JB) 8J U(U) 8J I3B 

R U U(U) U U(U) u U 

R U U(U) U U(U) u U 

R U U(U) U U(U) u U 

R U 2J(U) U U(0) u U 
R U U(U) U U(U) u U 

R U U(U) 0 U(U) • u U 

R 3J U(U) u U(U) u u 
R 2J U(U) u U(U) u u 

PAGE 1 of 7 



• • • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Sediment Sampling 

VOLATILE ORGANICS (ppb) 
SAMPLE 
DATE MB TB 

WS-6 
5/31/90 MB 

WS-7 
5/30/90 MB TB 

WS-8 
6/4/90 MB TB 

WS-8MS 
6/4/90 

Dilution Factor 1.00 1.00 1.08 1.00 1.45 1.00 1.00 1.45 1.00 1.00 1.45 
methylene chloride 8 SB u 6(8) U(U) u 4J u u 4J 9B 
acetone U u u 7J(8J) I9B(9JB) u u 29 u u 15 
j.l-dichloroelhciie u u u U U(U) u u U u u Mitt 
tncliloroethylene u u u u U(U) u u U u u 77 % 
benzene u u u u U(ll) u u U u u 89 % 
toluene u u u 3J(U) 2)8(21) u u U u u 105% 
chloroform u u u u U(ll) u u U u u 11 

clilorohcn/cnc u u u u U(li) u u U u u 108% 
1.1.2,2-letruchloroethane u u u 3J(U) U(U) u u u u u U 

Myrcnc u u u 2J(U) U(U) u u u u u li 

x 
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• • 
Combe Fill Soulh 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Sediment Sampling 

SAMPLE ws--8MSDUP WS-8DUP 
VOLATILE ORGANICS (ppb) DATE MB TB 6/4/90 MB TB 6/4/90 

Dilution Factor 1.00 1.00 1.45 1.00 1.00 1.45 

methylene chloride u 4J 9B u 4J u 
acetone u u 17 u 11 u 
1,1 -dichlorocthciie u u 97% u u u 
Irichloroclhylcuc u u 66% u u u 
benzene u u 78% u u u 
toluene u u 97% u u u 
chloroform u u U u u u 
chlorobenzene u u 101% u 11 u 
1.1,2.2-tetruchloroethimc u 11 U u u u 
sty. cue u u U u tl u 

* 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Sediment Sampling 

SAMPLE WS-I WS-2 WS-3 WS-4 WS-5 
BASE NEUTRALS (ppb) DATE MB 5/30/90 MB 5/30/90 MB 5/31/90 MB 5/31/90 MB 5/31/90 

Dilution Factor 33.3 42.2 33.3 58.5 33.3 42.7 33.3 43.9 33.3 52.9 

phenol U U U UJ U U u U U u 

2-clilorophcnol U U U UJ U U U U u u 

1,4-diclilorobcnzene U U U u U U U u u u 

n-nilroso-di-n-propylamine U U U u U U U u u u 

1,2.4-trichlorobcnzcne U U U u U U U u u . u 

4-chloro-3-methylpheitol U U U UJ U U U u u u 

acciiuphthcnc U U u u U U U u u u 

4-nilrophuiiol U U u 220J U U U u u u 

2,4-diititrotolucnc U U u 11 U U U u u u 

plicnunllircnc U 82 J u 45J U u u u u u 

lluorunlhchc U I20J u 7IJ U u u u u u 
pyrunc U 100 J 11 65J U u u u u u 

bun/o(a)antliruccnc U U 11 U U u u u u u 

pciilachlorophciiol U 11 u UJ U u u u u u 
chrysene U 95J u 52J U u u u u u 

his(2-cihylhcxyl)plithalale U U u 120J U 24J u 25J u 32J 

bcnzo(b)lloorailthcne U I50J u • 49J U U u U u U 

ben/o(k)iliioranlltcnc U 1401 u 36J U U u U u U 

l>eiizo(a)|>yrene U I80J u U u U u U u U 

anlhraceiic u U u U u U u U u U 

di-n-hutylphthalute u U u 54J u U u u u 22J 

indcno(l .2,3,c.,d)pyrcne u 87J u U u u u u u U 

bcn/.o(g, li, i )pery lene u 79J u U u u u u u U 

* 
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• • • 
- Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Sediment Sampling 

SAMPLE WS-6 WS-7 WS-8 WS-8MJ WS-8DUP 

BASE NEUTRALS (ppb) DATE MB 5/31/90 MB 5/30/90 MB 6/4/90 MB 6/4/90 MB 6/4/90 

Dilution Factor 33.3 42.7 33.3 48.3 33.3 48.3 33.3 43.9 33.3 47.6 

phenol U U U U U U U 60% U 52% 

2-chlorophcnol U U U U U U U 55% U 47% 

1,4-dicldorobciuene U U U U U U U 48% U 44% 

n-mtroso-di-n-propylamine U U U U U U U 52% U 48% 

1,2.4-trichlorobcnzene u U U U U U U 50% U 48% 

4-cliloro-3-mcthylphenol u U U U U U U 57% U 49% 

uccnuphtliene u U U U U U u 55% U 52% 

4- roplienol u u U U U U u 58% U 52% 

2.4-dinitrololiicnc ti u U U ' U U u 36% U 42% 

phenanlhrenc u 72J U 48J ' tl U 11 U U 11 

iliioriiiithcnc u 100 J U 80J U U u U U U 

pyrenc u 100 J U 100 J 11 U u 64% u 56% 

bcn/o(a )iinthruccne u SIJ U U U U u U u U 

pciituchlorophcnol u U U U U U u 25% u 32% 

chry.sene u 57J U 66J U U u U u U 

bis(2-ctliyllicxyl)phtliulutc u 33J U U U 20J u 25J u 2IJ 

bciizo(b)lluoruiitlicne u 28J U U 11 11 u U u U 

lieiuo(k)llnoriiutlicne u 35J U U U U u U u U 

ben/o(a)pyrcne u 40J U U U U u U u U 

uiitliruccnc u U U U U U u U u U 

di-n-butylphlhulatc u U U U u U u u u U 

indcno( 1.2.3.c.d)pyrcne u U U U u u u u u U 

benzo(g.ll.i)pcrylcne u U u u u u u u u U 

« 
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SAMPLE WS-1 WS-2 
UNFILTERED METALS (ppm) DATE 5/30/90 5/30/90 
aluminum 2290 37400J 

antimony <7.59 UJ 
arsenic 3.32 5.83 

barium 37.4 135 

beryllium <0.63 1.95 

cudmium <0.63 R 
calcium 394 25501 

chromium 1.93 12.93 

cobalt 6 36 20.9 

copper <3 16 26.63 

iron 5950 390003 

loud . 3.58 403 

magnesium 330 30403B 

manganese 1190 9153 

mercury <0 11 0 293 

nickel <5.06 13.4 

potassium 226 1800 

selenium <0 63 0 883 

silver <1.26 1.75 

sodium <126 2II3B 

Ihullium <1.26 0493 

vanadium <6.33 70.13 

zinc 13.9 1433 

cyanide <1.26 <1.75 

-t 

cn 

Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring 
Sediment Sampling 

Round 2 

WS-3 
5/31/90 

WS-4 
5/31/90 

WS-5 
5/31/90 

WS-6 
5/31/90 

WS-7 
5/30/90 

WS-8 
6/4/90 

WS-8MS 
6/4/90 

WS-8MSDUP 
6/4/90 

WS-8DUP 
6/4/90 

4490 
<6.47 

I 91 
18.3 
0.73 

<0.54 
545 

<1.08 
<5.39 

3 8 
9100 
6.27 
604 
150 

<0.11 
<4.31 

334 
<0.54 
<1.08 
<108 

<1.08 
8.76 
23 I 

<1.08 

4160 
<6 61 
<1.10 

25.9 
I 01 

<0 55 
610 

<1.10 
<5 51 
<2 75 
18100 
8 02 
"388 
'295 

< 0  1 1  

.<4.40 
152 

<0 55 
<1 10 
<110 

< 1 . 1 0  
10.9 
35.6 

< 1 . 1 0  

5080 
<7.70 
<1.28 

35 3 
<0 64 

<0.64 
376 

<1.28 

<642 
3 38 
8920 
8 33 
419 

59 7 
<0 13 
<5 13 

174 
<0.64 
<1 28 
<128 

<1 28 
7 43 
416 

<1.28 

5460 
<6.44 

2.09 
48.4 
0.88 

<0.54 
3100 
10.6 
6.86 
6.32 

10200 
6.1 

2460 
1310 

<0.12 
5 36 
388 

<0.54 
<1.07 
<107 

<1 07 
14 

30 9 
<1.07 

21900 
<8.70 

3.8 
110 

<0.72 

<0.72 
1350 
23.8 
24.6 
25.9 

25900 
30.8 
3270 
665 

0.13 
16.1 

2330 
<0.72 
<1.45 

507 
<1.45 

53.9 
58.4 

<1.45 

9390 
<8T0 

1.97 
36.8 

<0.72 

<0.72 
770 

18.7 
<7.25 

4.13 
23000 
<7.25 

966 
484 

<0.13 
<5.80 

397 
<0.72 
<1.45 
<145 

<1.45 
32.9 
21.4 

<1,45 

0% 
59% 
74% 
90% 
89% 

74% 
85% 
71% 
97% 
99% 
0% 

93% 
115% 
71% 
<0.12 

95% 
114% 
59% 
82% 
110% 
91% 
89% 
83% 
94% 

0% 
58% 
86% 
84% 
85% 
73% 
64% 
52% 
92% 
83% 
0% 

90% 
82% 
0% 

<0 12 
91% 
76% 
60% 
83% 
111 % 
92% 
76% 
79% 
96% 

8580 
<8.70 
1,63 
33,7 

<0.72 

<0.72 
658 
12.7 

<7.25 
<3.62 
20600 
<7.25 
1003 
377 

<0.12 
<5.80 
444 

<0.72 
<1.45 
<145 
<1.45 
25.5 
17.4 
<1.30 
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• • • 
Combe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Sediment Sampling 

SAMPLE WS-1 WS-2 WS-3 WS-4 WS-5 WS-6 WS-7 WS-8 WS-8MS WS-8MSDUP WS-8DUP 

INORGANICS DATE 5/30/90 5/30/90 5/31/90 5/31/90 5/31/90 5/31/90 5/30/90 6/4/90 6/4/90 6/4/90 6/4/90 

PH NA NA NA NA NA 7.4 NA NA NA NA NA 

TSS (mg/l) NA NA NA NA NA 6.0 NA NA NA NA NA 

TDS (mg/l) NA NA NA NA NA 160 NA NA NA NA NA 

specific conductance (umhos/cm) NA NA NA N A NA 350 NA NA NA NA NA 

chloride (mg/l)' NA NA NA NA NA 35 NA NA NA NA NA 

nitrate (ntg/l) NA NA NA NA NA 1.57 NA NA NA NA NA 

COD (mg/l) NA NA NA NA NA ' <10.0 NA NA NA NA NA 

TKN (mg/l) NA NA NA NA NA 0.59 NA NA NA NA NA 

ammonia (mg/l) NA NA NA NA NA 0.24 NA NA NA NA NA 

sulfate (mg/l) NA NA NA NA NA <0.5 NA NA NA NA NA 

phosphorous (mg/l) NA NA NA NA NA <1.0 NA NA NA NA NA 

BODS (mg/l) NA NA NA NA NA 1200 NA NA NA NA NA 

total coliform (colonies/lOOtnl) NA NA NA NA NA 880 NA NA NA NA NA 

fecal coliform (colonics/100ml) NA NA NA NA NA NA NA NA NA NA NA 

Notes: II- Indicates (hill the compound was analyzed lor hut not delected. 

J- The concentration listed is an estimated value. 
R- The uitalysis was rejected by NJDEP QAS during the data validation process. 

B- Indicates aiialyte was detected in the blanks as well us the sample. 

NA- Not analyzed 
Tentatively identified coui|H>unds are not included in the tables. 

(2)- Data in parentheses arc results I'rotn rerun of sample. 

*- Sample was analyzed lor.nitrate plus nitrite. 
MB- Method Bluuk 

TB- Trip Blunk 

C 

C.n 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Shallow Well Monitoring 

Sample S-l s-2** S-3 S-4 S-5 

VOLATILE ORGANICS (ppb) Date MB TB 6/7/90 MB 6/6/90 MB 6/1/90 MB 6/1/90 MB 6/8/90 

dilution factor 1.00 1.00 1.00 1.00 1.00 1.00 S.00 1.00 1.00 1.00 1.00 

chlorocthane u u 6J u u u u u u u u 

methylene chloride u 10 I0B u u 2J 35B 3J u u 5 

acetone 22 2 IB  39B . u 30 U 330 u 62 8J u 

carbon disulfide U U IJ u u U 2J u U U u 

1,1- dichloroethene U U U u u U U u 2J U u 

1,1 dichloroethane U U IJ u u U U u U U u 
chloroform U U U • u u U U u U U 120 

2-butanone U U U u u u 180 51 U U u 

1,1.1 -iricliloroethanc U U u u u u U U U U u 

tricldoroetliylene U u u u u u U u U u u 

benzene U u 35 u 2J u 6 u 8 u 3J 

4-methyl-2-pentanone U u U u u u U u U u U 

2rhexuiione U u u u u u U u U u u 

toluene U u 20 u u u U u U u u 

chlorobcnzcne u u 140 u 22 u 39 u 32 u u 

ethylbenzcnc u u 6 u U u U u U u u 

total xylenes u u 12 u u u U u U u u 

9 

•P» 
f-T 
cr> 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Shallow Well Monitoring 

Sample S-6 S-6DUP S-4MS S-4MSDUP 

VOLATILE ORGANICS (ppb) Date MB TB 6/5/90 MB TB 6/5/90 MB 6/5/90 MB 6/5/90 

dilution factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00 

chloroclbane u u U(U) u u 11 u u u 31 
methylenes hloride u 2J 6B(5B) u 2J I2B u 3J u u 
acetone 7J u U(U) u u IJ u 53 u 49 
carbon disulfide U u '0(84) u u u u u u u 
I.I- dichloroethene U u U(U) u u u u 1I2%(U) u I08%(U) 

I . I  d ich lo roc thane  U u U(U) u u u u u u U 
chloroform U u U(U) u u u u u u U 

2-butanonc U u U(U) u u u u u u U 

1,1,1 -trichlorocthunc u u U(U) u u 2J u u u U 

trieliloroetliylene u u U(U) u u u u 86% u 84% 

benzene u u 3J(U) u u u u 78% u 76% 

4-nietliyl-2-pcntanone U - u , U(U) u u u u U u U 

2-hexnnonc u u U(U) i'i u u u u u U 

toluene u u U(U) u u u u 114% u 110% 

chlorohenzeiie u u U(U) u u u u 122% • u 114% 

ethylbeiuene u u U(U) u u u u U u U 
total xylenes u u- U(0) u u u u U u U 

CI 
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Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Shallow Well Monitoring 

Sample S-l s-2** S-3 S-4 S-5 

BASE NEUTRALS (ppb) Date MB 6/7/90 MB 6/6/90 MB 6/1/90 MB 6/1/90 MB 6/8/90 

dilution factor 2.00 2.02 2.00 2.15 2.00 2.04 2.00 2.00 2.00 2.15 

1,4-dichlorobenzene U U(U) U 33 U 81 U 74* U U 

1,2-dichlorobenzene U 181 (191) U 61 U 11 U 21 U U 

bii(2-cliloroisopropyl)etlier U U(U) U U U U U U U U 

N -N itroso-di-n-Propylamine U U(U) U U U U u 69% U U 

nuplithulcnc U U(U) U U U 41 u U U 0 

4-Chloro-3-methylphcnol U U(U) U U U U u 28 U U 

Accnuphtlicne U U(U) U U u U u 79* U U 

2,4-Diiiitrotolucne U U(U) U U u U u 55* u u 
dictliylphthulatc u 111 (91) u U 11 41 u U u u 
di-n-hutylplithalatc . u U(U) u U u 11 u 21 u u 
pyrene u U(U) II U 11 U u 84% u u 
his(2-cthyllicxyl)phtlialutc u 31 (31) u 21 u 56 u 11 u 21 

di - n-oc tylphlha late u U(U) u U u 2J u U u u 

i 

Cn 
-J 
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BASE NEUTRALS (ppb) 
dilution factor 

1,4-dichlorobenzene 
1,2-dichlorobenzene 
bis(2-chloroisopropyl)ether 
N-Nitroso-di-n-Propylamine 
naphthalene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
diethylphlhalate 
di-n-butylphthalate 
pyrene 
bis(2-ethylhexyl)phthalate 
di-n-oclylphthalale 

Sample S-6 
Pate MB 6/5/90 

2.00 2.00 
U U 
U U 
U U 
U U 
U U 
u u 
u u 
u u 
u u 
u u 
u u 
U 3J 
u u 

c 

C.-l 

^^Cotnbe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Shallow Well Monitoring 

S-6DUP S-4MS S-4MSI 
MB 6/3/90 6/5/90 6/5/90 
2.00 2.02 NA NA 

U U NA NA 
U U NA NA 
U U NA NA 

U U NA NA 
U U NA NA 
U U NA NA 
U u NA NA 
u u NA NA 
u u NA NA 
u u NA NA 

u u NA NA 

11 41 NA NA 
u u NA NA 
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Sample S-l S-2»* 

UNFILTERED METALS (ppb) Dale 6/7/90 6/6/90 
aluminum 1540 <200 

antimony <60.0 <60.0 

arsenic <10.0 <100 

barium 610 131 

beryllium <5.00 <5.00 

cadmium <5.00 <5.00 

calcium 182000 22700 

chromium <10.0 <10.0 

cobalt 55.7 <50.0 

copper 54.7 <25.0 

iron 105000 29400 

lead R R 

magnesium 83100 9030 

manganese 10100 4300 

mercury <0.20 0.74 

nickel <40.0 <40.0 

potussium 8890 3150 

selenium <5.00 <5.00 

silver <10.0 <10.0 

sodium 109000 49900 

lllnllium <10.0 <10 0 

vanadium <50.0 <50.0 

zinc 53.1 36.4 

cyanide <10.0 <10.0 

Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Shallow Well Monitoring 

S-3 S-4 S-5 S-6 S-6DUP . S-4MS S-4MSD 
6/1/90 6/1/90 6/8/90 6/S/90 6/5/90 6/5/90 6/5/90 

1130 28000 <200 835 783 1220EX 37800 

<60.0 <60.0 <60.0 <60.0 <60.0 90% <60.0 

10.0 <10.0 <10.0 <10.0 <10.0 40% <10.0 

202 206 11.0 18.1 18.3 0% 205 

<5.00 <5.00 <5.00 <5.00 <5.00 100% <5.00 

33 4 <5.00. <5.00 <5.00 <5.00 86% <5.00 

206000 181000 5240 5000 5000 0% 170000 

37.3 11.7 <10.0 13.5 11.9 92% 13.0 

151 <50.0 <50.0 <50.0 <50.0 91% <50.0 

36.6 30 6 <25.0 <25.0 <25.0 92% 31.4 

21000 39000 172 749 934 1985% EX 40100 

R R R R R R R 

67700 60500 1750 <1000 <1000 0%EX 56800 

41900 17500 <15.0 15.8 <15.0 0%EX 16400 

<0.20 <0.20 <0.20 <0.20 <0.20 29% <0.20 

49.1 <40.0 48.7 <40.0 <40.0 91% <40.0 

4750 7830 <2000 <2000 <2000 104% 7430 

<5.00 <5.00 <5.00 <5.00 <5.00 52% <5.00 

<10.0 <10.0 <10.0 <10.0 70% <10.0 

43700 153000 5650 2530 2860 0%EX 144000 

<10.0 <10.0 <10.0 <10.0 <10.0 68% <10.0 

<50.0 <50.0 <50.0 <50.0 <50.0 100% <50.0 

173 67.7 <20.0 69.8 51.4 90% 72.0 

<10.0 <10.0 <10.0 <10.0 <10.0 84% <10.0 
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FILTERED METALS (ppb) 
Sample 
Date 

S-l 
6/7/90 

S-2#* 
6/6/90 

aluminum 

antimony 

arsenic 

burium 

beryllium 

cudmium 

calcium 

chromium 

cobalt 

copper 

iron 
leud 

magnesium 

munganese 

picrcury 

nickel 
. potassium 

selenium 

silver 

sodium 

i' Ilium 

vanadium 

zinc 

<200 
<60.0. 
<10,0 
491 

<5.00 
<5.00 

171000 
<10.0 
<50.0 
<25.0 
80900 

R 
79000 

9230 
<0 20 

<40.0 

8600 
<5.00 

<10.0 

I0200Q 
<10.0 

<50.0 

44.3 

<200 

<60.0 

<10.0 

125 
<5.00 
<5.00 
22000 
<10.0 

<50.0 

<25.0 
23200 

R 
8830 
4190 

<0.20 

<40.0 

3590 
<5.00 
<10.0 
49800 

<100 

<50.0 
28.5 

cr 

- Combe Pill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Shallow Well Monitoring 

S-3 S-4 S-5 S-6 S-6DUP S-4MS S-4MSDUP 
6/1/90 6/1/90 6/8/90 6/5/90 6/5/90 6/5/90 6/5/90 

<200 3880 <200 <200 <200 87% 4270 

<60.0 <60.0 <60.0 <60.0 <60.0 922% <60.0 

<10.0 <10.0 <10.0 <10.0 <10.0 79% <10.0 

197 131 10.2 15.7 14.0 05 126 

<5.00 <5.00 <5.00 <5.00 <5.00 91% <5.00 

<5.00 <5.00 <5 00 <5.00 <5.00 81% <5.00 

201000 181000 5480 <5000 <5000 0%EX 165000 

<10.0 <10.0 <10.0 <10.0 <10.0 88% <10.0 

136 <50.0 <50.0 <50.0 <50.0 87% <50.0 

<25.0 <25.0 <25 0 <25.0 <25.0 90% <25.0 

18500 10900 <100 <100 <100 209%EX 9170 

R R R R R R R 

66100 59700 1840 <1000 <1000 I9%EX 54500 

40700 17400 <15.0 <15.0 <15.0 0%EX 16000 

<0.20 <0 20 <0.20 <0.20 <0.20 30% <0.20 

<40.0 <400 <40.0 <40.0 <40.0 85% <40.0 

4480 5480 <2000 <2000 <2000 93% 5090 

<5.00 500 <5.00 <5.00 <5.00 48% <5.00 

<10.0 <10.00 <10.0 <10.0 <10.0 64% <10.0 

43200 156000 5930 3140 2730 0%EX 144000 

<10 0 <10 0 <10 0 <10.0 <10 0 64% <100 

<50.0 <50.0 <50.0 <50.0 <50.0 90% <50.0 

46.2 32.2 <20.0 57,8 51,5 84% 30.5 
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Sample S-l S-2** 
INORGANICS Dale 6/7/90 6/6/90 
PH 6.40 6.1 

TSS (rog/l) <1.0 50.9 

TDS (rog/l) 1520 291 

specific conductance(umhos/cm) 2470 445 

chloride (mg/l) 440 42 

nitrate (mg/l) <0.10 <0.10 

COD (mg/l) 63.1 <10.0 

TKN (mg/l) 699 0.67 

ummoniu (mg/l) 4.26 <0.04 

sullutc (ing/l) <10.0 46.6 

phosphorous (mg/l) <0.15 <0.15 

BOD (mg/l) 30 2 

total colilbrm (colonics/100ml) <1000 6 

fecal colilbrm (colonics/ 100ml) <100 <1 

NOTE: 

V 

•c* 
c~> 

m Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Shallow Well Monitoring 

S-3 S-4 S-5 S-6 S-6DUP S-4MS S-4MSD 
6/1/90 6/1/90 6/8/90 6/S/90 6/5/90 6/5/90 6/5/90 

5.86 6.69 6.7 6.21 NA NA NA 

5.3 62.1 <1.0 526 NA NA NA 

1670 1580 65.6 33.3 NA NA NA 

2300 2460 0.60 26.9 NA NA NA 

510 580 3.5 2.7 NA NA NA 

<0.10 <0.10 0.47* 0.52 NA NA NA 

95.2 65.6 <10.0 <10.0 NA NA NA 

2.71 2:53 0.16 0.83 NA NA NA 

<0.04 <0.04 <0.04 0.07 NA NA NA 

<10.0 <10.0 <10.0 <10.0 NA NA NA 

<0.15 <0 15 <0.15 <0.15 NA NA NA 

49 8 <1.0 <1 NA NA NA 

<1 <1 260 264 NA NA NA 

<1 <1 <10.0 19 NA NA NA 

U- Indicates thai the comjHmnd was analysed lor but not delected. 

I- The concentration listed is an estimated value. 

R- Data point was rejected during the data validation process. 

B- Indicates analyte was detected in the tilanks as well as the sample. 

(2) Data in parentheses are results front renin of sample. 

Tentatively identified compounds arc not included in the tables 

•- Sample was analyzed for nitrate plus nitrite. 

Sample results arc qualified because hold lime was two days expired. 

NA- Not Analyzed 

MB- Method Blank 

TB- Trip Blank 
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Combe Pill caoulh 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Deep Well Monitoring 

SAMPLE D-l D-2 DW-4 D-7 

VOLATILE ORGAN ICS (ppb) DATE . MB 6/5/90 MB 6/8/90 MB TB 6/7/90 MB TB 6/5/90 

Dilution Factor 1.00 1.00 1.00 1.00 1.00 1 1.00 1.00 LOO 1.00 

methylene chloride u 14(11) u II u 10 8JB(I0B) U 2J I2B(8B) 

acetone 5J(7J) 36B(3IB) u U 22 2IB 2IJB(U) U U U(U) 

curhon disulfide U U 11 u . 11 li U U U IJ(U) 

1. t-dichloroeihane U U u 2J 11 U U u U U(U) 

chloroform U U u 52(46) U U 94(65) u u U(U) 

1,2-dichlorocthanc u U u U U U U(I0) u u U(U) 

1,1.1 -trichlorocthanc u 3J(U) u U(8) U U U u u U(8) 

irichloroctliylcnc u U u U U U 12(7) u u U(U) 

benzene u I0(U) u 2J(35) U IJ R u u 44(11) 

lelrachloroethylene u u 11 6(15) U 11 4J(U) u u U(U) 

toluene u 2J(U) 11 U(4J) U U U u u 4J(2J) 

chlorohcn/.cne u U u U U U 3J(U) u u U(IJ) 

BASE NEUTRALS (ppb) 
' 

2.11 Dilution Fuctor 2.00 2.00 2.00 2.04 2.00 2.02 2 00 2.11 

plienol U U u U U U u U 

2-chlorophenol u u u U U U u 5J 

1,4-dichlorobenzenc u u u U U U u U 

n-..itroso-di-11-propylamine u u 11 U u U u U 

1,2,4-lrichlorobenzene u tl 11 U u U u u 

4-chloro-3-melhylphenol u u u U u U u ' u 

ucenaphthene u u u u u U u u 

4-nitrophenol u u u u u U u U 

2.4-dinilrololuene u u 11 u u U u u 

diethylphthulutc u u u u u 2J u u 

pentachlorophenol u u u u u U u u 

pyrene u u u u u u u u 

bis(2-eihylhcxyl)phihalatc 

5 

u 2J u 2J u 3J u 2J 

CT> 
c-~ 
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Combe Fill aouth 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Deep Well Monitoring 

SAMPLE D-8 D-9 D-7DUP D-7MS 

VOLATILE ORGANICS (ppb) DATE MB 6/6/90 MB 6/6/90 MB TB 6/5/90 MB TB 6/5/90 

Dilution Factor LOO 1.00 1.00 1.00 1 1.00 1.00 1.00 1.00 1.00 1.00 

methylene chloride U 12 u 7 u 2J I0B U 2J 7B(7B) 

acetone SJ SIB 5J(7J) 5IB(57B) u u U U U U(U) 

carbon disulfide u U U U u u IJ U U U(U) 

1, l-dichloroelhune u U U U u u U u U U(88%)(II4%) 

chloroform u u U U u u u u U U(U) 

1,2-dichlorocthane u U U U u u u u U U(U) 

1. i 1 -1 richloroethane u U U U u u 2J u U 2J(U) 

trichlorocthylene u U u U u u U u U I18%(88%) 

benzene u io u U(4J) u u 5J u U 30% (96%) 
let rnchlorocthy Iche u U u U u u U u u U(U) 

toluene u 3J u U u u U u u 98%(II0%) 

chlorobctizcne u 6 u 2J u u 2J u u 120%(l 14%) 

BASE NEUTRALS (ppb) 
• 

Dilution Fuctor 2.00 2.17 2.00 2.04(2.06) 2.00 2.00 2.00 2.11 

phenol u U u U u U u 42% 

2-chlorophenol u U u U u U u 68% 

1,4-dichlorobcnzene u U u U u U u 77% 

n-nitroso-di-n-propyluniine u U u U u U u 74% 

1,2,4-trichlorobenzene u U u U u U u 88% 

4-chloro-3-mcthylpheiiol u U u U u u u 85% 

accnuphthene u U u U u u u 95% 

4-nilropheiiol u U u U u u u 42% 

2.4-dinitrotolucne u U u U u u u 69% 

dielhylphthalute u U u 2J(U) u 2J u U 

pentuchlorophenol u U u U u U u 65% 

pyrerie u u u U u u u 100% 

bis(2-ethylliexyl)phthalate u 2J u 41 u 2J u 2J 

iC* 
CD 

PAGE 2 of 6 



• • 
Combe Fill oouth 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Deep Well Monitoring 

SAMPLE D-7MSDUP 

VOLATILE ORGANICS (ppb) DATE MB TB 6/5(90 

Dilution Factor 1.00 1.00 1.00 

methylene chloride u 21 I2B(SJB) 

acetone u U 9J(U) 

carbon disulfide u U 2J(U) 

1. l-dichloroethane u U (82%)(II8%) 

chloroform u u U(U) 

1,2-dichloroethane u u U(U) 

1,1, l-trichlorocthane u u 2J(U) 

trichloroethylcne u u II0%(86%) 

benzene u u 46%(96'/() 

tclraclilorocthylenc u u U(U) 

toluene u u 94%(I08%) 

chlorobenzene u u 1 l6'/i(l 14%) 

BASE NEUTRALS (ppb) 

Dilution Factor 2.00 2.06 

phenol u 27% 

2-chlorophcnol u 58% 

l,s dichlorobenzcne u 78% 

n-nitroso-di-n-propylamine u 77% 

1,2,4-triclilorobcnzcne u 90% 

4-chloro-3-methylphenol u 90% 

accnaphtheiie u 96% 

4-nitrophciiol u 32% 

2,4-dinitrotoluene u 71% 

diethylphthulale u U 

pentachlorophenol u 47% 

pyrene u 110% 

bis(2-cthylhexyl)phthalnte u 2J 

9 
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Combe Fill south 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Deep Well Monitoring 

SAMPLE D-l D-2 DW-4 D-7 D-8 D-9 D-7DUP D-7MS D-7MSDUP 

UNF1LTERED METALS (ppb) DATE 6/5/90 6/8/90 6/7/90 6/5/90 6/6/90 6/6/90 6/5/90 6/5/90 6/5/90 

aluminum <200 <200 <200 <200 <200 <200 <200 <200 <200 

antimony <60.0 <60.0 <60.0' <60.0 <60.0 <60.0 <60.0 <60.0 <60.0 

arsenic <10.0 <100 <10.0 <10 0 . <10 0 <10.0 <10.0 <10.0 <10.0 

barium 10.2 I I I  117 373 181 58.2 390 391 387 

berry Ilium <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5 00 

cadmium <5.00 <5.00 <5.00 <5.00 <5.00 50.9 <5.00 <5.00 <5.00 

calcium 10500 35300 33000 236000 208000 171000 249000 249000 246000 

chromium <10.0 <10 0 <10.0 <10.0 <10.0 <10 0 <10.0 <10.0 <10.0 

cobalt <50.0 <500 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 

copper <25.0 <25.0 <25.0 <25.0 <25 0 <25.0 <25.0 <250 <25.0 

iron 235 201 46900 8510 8470 567 9280 9130 8390 

lead R R R R R R R R R 

magnesium 3590 9580 17800 II1000 70200 80900 116000 116000 115000 

manganese <15.0 <15 0 873 4420 7470 4810 4660 4660 4620 

mercury <0.20 0 83 <0.20 <0.20 <0.20 <0.20 <0.20 <0 20 <0.20 

nickel <40.0 <40.0. <40.0 59 0 <40.0 <40.0 56.2 57.7 57.2 

potassium <2000 2260 2470 8930 7020 5250 9580 9380 9740 

selenium <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 

silver 10.0 <10.0 <100 <10 0 <10.0 <10.0 <10.0 <10.0 <10.0 

sodium 4720 14200 8500 240000 208000 80400 253000 252000 250000 

thallium <10.0 <10 0 <10.0 <10.0 <10.0 <10.0 <10.0 <10 0 <10.0 

vunudium <50.0 <50.0 <50.0 <50.0 <500 <50.0 <50.0 <50.0 <50.0 

zinc 210 29.6 54 5 129 143 403 116 108 108 

cyanide <10 0 <10 0 <10.0 <100 <100 <10.0 <10.0 49.4 49.1 
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Combe Fill oouth 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Deep Well Monitoring 

SAMPLE D-l D-2 DW-4 D-7 D-8 D-9 D-7DUP D-7MS D-7MSDUP 

FILTERED METALS (ppb) DATE 6/5/90 6/8/90 6/7/90 6/5/90. 6/6/90 6/6/90 6/5/90 6/5/90 6/5/90 

aluminum <200 <200 <200 <200 R <200 <200 76% 87% 

antimony <60.0 <60.0 <60.0 <60.0 R <60.0 <60.0 89% 89% 

arsenic 10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 88% 91% 

barium 10 3 10.9 <10.0 333 R 55.5 304 69% 82% 

beryllium <5.00 <5.00 <5 00 <5.00 R <5.00 <5.00 92% 92% 

cadmium <5.00 <5.00 <5.00 <5.00 R 44.4 <5.00 83% 83% 

culcium 10400 35800 32300 232000 R 159000 212000 0% 152% EX 

chromium <100 <10.0 <10.0 <10.0 R <10.0 <10.0 79% 79% 

cohiilt <50.0 <50.0 <50.0 <50.0 R <50.0 <50.0 78% 90% 

copper <25.0 <25.0 <25.0 <25.0 R <25.0 <25.0 85% 8S% 

iron <100 <100 2)400 1470 R <100 1300 48% 86% 

lead R R R R R R R R R 

magnesium 3560 9710 17500 108000 R 76300 98600 0%EX 130% EX 

manganese <15.0 <15.0 674 4300 R 4570 3930 0%EX 99% 

mercury ' <0 20 <0 20 <0.20 <0.20 - R <0.20 <0.20 <0.20 <0.20 

nickel <40.0 <40.0 <40.0 70.3 R <40.0 51.5 77% 77% 

po ssium <2000 2000 <2000 8170 R 4390 7920 90% 113% 

selenium <5 00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 73% 84% 

silver <10.0 <10.0 <10.0 <10.0 R <10 0 <10.0 81% 95% 

sodium 4790 14500 8640 236000 R 79200 215000 0%EX 182% EX 

tiiullium <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 66% 66% 

vanadium <500 <50.0 <50.0 <50.0 R <50.0 <500 69% 82% 

zinc 27.6 35 3 21.1 114 R 358 114 81% 81% 

«P» 
en 
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Combe Fill aouth 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Deep Well Monitoring 

1 SAMPLE D-l D-2 DW-4 D-7 D-8 D-9 D-7DUP D-7MS D-7MSDUP 

INORGANICS |DATE 6/5/90 6/8/90 6/7/90 6/5/90 6/6/90 6/6/90 6/5/90 6/5/90 6/5/90 

PH 6.3 6.4 <6.95 6.92 6.9 7.1 NA NA NA 

TSS (mg/l) 8.1 <1.0 67.1 31.4 36.2 9.2 NA NA NA 

TDS (mg/l) 83.9 224 193 2430 1900 1310 NA NA NA 

specific conductance (umhos/cm) 103 48| 342 3980 2960 2130 NA NA NA 

cldoride (ntg/l) 2.7 34 8.9 1000 650 420 NA NA NA 

nitrate (mg/l) <0.10 0.05 • <0.10 <0.10 <0.10 <0.10 NA NA NA 

COD (mg/l) <10.0 <10.0 19.8 110 71.8 29.7 NA NA NA 

TKN (mg/l) 0.48 027 0.44 9.64 4.28 I.I NA NA NA 

ummonia (mg/l) <0.04 <0.04 <0.04 3.84 1.97 0.07 NA NA NA 

sulfute (mg/l) <10.0 20.2 <10.0 <10.0 <10 0 <10.0 NA NA NA 

phosphorous (mg/l) <0 15 <0.15 <0.15 <0 15 <0 15 <0.15 NA NA NA 

BOD (mg/l) 1 <10 8 10 II 2 NA NA NA 

totul colifornt bacteria (colonies/IOOml) 286 230 <1000 78 • 2000 480 NA NA NA 

fecal coliform bacteria (colonics/lOOml) <1 <10.0 <100 8 1 48 NA NA NA 

NOTE U- Indicates dial the compound was analyzed lor but nol delected 

J- The concentration listed is un estimate vulue. 
B- Indieutes analyte was detected in the blanks us well us the sample. 

R- The unulysis wus rejected by NJDEP QAS during the validation process. 

NA- Not analyzed 
(2)- Data in parentheses are results from rerun of sample 

Tentatively identified compounds are not included in the tables. 

•- Sample was analyzed lor nitrate plus nitrite 

MB- Method Blank 

TB- Trip Blunk 

cr> 
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• 
Comae Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Field Blank Samples 

SAMPLE MB TB FBW-t MB TB FBWS-i MB TB FBW-2 
VOLATILE ORGANICS (ppb) DATE 5/30/90 5/30/90 5/31/90 

Dilution Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

methylene chloride 4J u u 4J u u 2J 5B 3JB 

acetone 61 u u 6J u u U SB U 

carbon disulfide IJ u u IJ u u U SB U 

benzene U u u . U u u U SB u 
toluene U u u U u u U SB u 

BASE NEUTRALS (ppb) 
Dilution Factor 2.00 2.04 2.00 2.00 2.00 2.00 

di-n-butylphalale U U U 
• 

u U U 

cr> 
CO 

PAGE 1 OF 6 



Combe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Field Blank Samples 

SAMPLE MB TB FBWS-2 MB FBW-3 MB TB FBW-4 MB TB FBWS-4 

VOLATILE ORGANICS (ppb) DATE 5/31/90 6/1/90 6/4/90 6/4/90 

Dilution Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

methylene chloride 2J SB 7 u u u 4J 3J 3J 4J U 

acetone 8J SB U u 160 u U U U U u 

carbon disulfide U SB U • u U u u U u U u 

benzene U SB U u U u u U u U u 

toluene U SB u u U u u U u U u 

BASE NEUTRALS (ppb) 

Dilution Fuctor 2.00 2.20 2.00 2.00 2.00 2.06 2.00 2.04 

di-n-butylphulale U 21 u U U U U U 

•e* 
cr> 
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• # • 
Conioc Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Field Blank Samples 

SAMPLE MB TB FBGW-7 FB-6 MB TB FBGW-8 MB TB FBGW-9 

VOLATILE ORGANICS (ppb) DATE 6/5/90 6/6/90 6/7/90 6/8/90 

Dilution Factor 1.00 1.00 1.00 NA 1.00 1.00 1.00 1.00 1.00 L00 

methylene chloride 4U 6(6) 4I(U) NA u 10 15 u u 5 

acetone 71 5J(U) 38(53) NA 7J 2IB 180B u u 26 

carbon disulfide U U(U) U(U) NA U IJ II u u U 

benzene U 5(U) 4J(U) NA U U 4J u u 9 

toluene u U(U) U(U) • NA u u II u u 21 

BASE NEUTRALS (ppb) 

Dilution Fuctor 2.00 2.00 NA 2.00 2.06 2.00 2.06 

di-n-butylphulaie U U NA U U u U 

-1 
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Coiiioe Fill South 
Chester, New Jersey 

Interim Environmental Monitoring - Round 2 
Field Blank Samples 

FBW-I FBWS-I FBW-2 FBWS-2 FBW-3 FBW-4 FBWS-4 FBGW-7 FB-6 FBGW-8 FBGW-9 

UNFILTERED METALS (ppb) 5/30/90 5/30/90 5/31/90 5/31/90 6/1/90 6/4/90 6/4/90 6/5/90 6/6/90 6/7/90 6/8/90 

aluminum <200 <200 <200 <200 <200 <200 <200 1.00 NA 1.00 1.00 
antimony <60.0 <60.0 <60.0 <60.0 <60.0 <60.0 <60.0 <60.0 NA <60.0 <60.0 

arsenic <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 NA <10.0 <10.0 

barium <10.0 <100 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 NA <10.0 <10.0 

beryllium <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 <5.00 NA <5.00 <5.00 

cudmiuin <5.00 <5.00 <5.00 .<5.00 <5.00 <5.00 <5.00 <5.00 NA <5.00 <5.00 

culcium <5000 <5000 <5000 <5000 <5000 <5000 <5000 <5000 NA <5000 <5000 

chromium <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 NA <10.0 <10.0 

cobull <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 <50.0 NA <50.0 <50.0 

cop|>er <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 <25.0 NA <25.0 <25.0 

iron <100 <100 <100 <100 104 172 <100 <100 NA <100 <100 

lead R R R R R R R R NA R R 

magnesium <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 NA <1000 <1000 

munguncse <15.0 <150 <15.0 <15.0 <15 0 <15.0 <15.0 <15.0 NA <15.0 <15.0 

mercury <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 NA <0.20 <0.20 

nickel <400 <40.0 <40.0 <40.0 <40.0 <40.0 <400 <40.0 NA <40.0 <40.0 

potassium <2000 <2000 <2000 • <2000 <2000 <2000 <2000 <2000 NA <2000 <2000 

selenium <5.00 <5.00 <5.00 <5 00 <5.00 <5.00 <5:00 <5.00 NA <5.00 <5.00 

silver <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 NA <10.0 <10.0 

sodium <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 NA <1000 <1000 

thallium <10.0 <10.0 <10 0 <10.0 <10.0 <10.0 <10.0 <10.0 NA <10.0 <10.0 

vanadium <50.0 <50.0 <50.0 <50 0 <50.0 <50.0 <50.0 <50.0 NA <50.0 <50.0 

zinc <20.0 30.4 <20.0 <20 0 ^ <20.0 <20.0 <20.0 • <20.0 NA <20.0 <20.0 

cyanide <10.0 <10.0 <10 0 <10.0 <10.0 <10.0 <10.0 <10.0 NA <10.0 <10.0 

•c* 
-1 Mm 
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• • # 
Coiuoe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Field Blank Samples 

FBW-I FBWS-I FBW-2 FBWS-2 FBW-3 FBW-4 FBWS-4 FBGW-7 FB-6 FBGW-8 FBGW-9 

FILTERED METALS (ppb) 5/30/90 5/30/90 5/31/90 5/31/90 6/1/90 6/4/90 6/4/90 6/5/90 6/6/90 6/7/90 6/8/90 

aluminum NA NA NA NA <200 NA NA <200 NA <200 <200 

antimony NA NA NA NA <60.0 NA NA <60.0 NA <60.0 <60.0 

arsenic NA NA NA NA <10.0 NA NA <10.0 NA <10.0 <10.0 

barium NA NA NA NA <10 0 NA NA <10.0 NA <10.0 <10.0 

beryllium NA NA NA NA <5.00 NA NA <5.00 NA <5.00 <5.00 

cadmium NA NA NA NA <5.00 NA NA <5.00 NA <5.00 <5.00 

calcium NA NA NA NA <5000 NA NA <5000 NA <5000 <5000 

chromium NA NA NA NA <10.0 NA NA <10.0 NA <10.0 <10.0 

cobalt NA NA NA NA <50.0 NA NA <50.0 NA <50.0 <500 

copper NA NA NA NA <25.0 NA NA <25.0 NA <25.0 <25.0 

iron NA NA NA NA <100 NA NA <100 NA <100 <100 

lead NA NA NA NA R NA NA R NA R R 

i .•gncsium NA NA NA NA <1000 NA NA <1000 NA <1000 <1000 

mungune.se NA NA NA NA <15 0 NA NA <15.0 NA <15.0 <15.0 

mercury NA NA NA NA <0.20 NA NA <0.20 NA <0.20 <0.20 

nickel NA NA NA NA <400 NA NA <40.0 NA <400 <40.0 

potassium NA NA NA NA <2000 NA NA <2000 NA <2000 <2000 

selenium NA NA NA NA <5.00 NA NA <5.00 NA <5.00 <5.00 

silver NA NA NA NA <10 0 NA NA <10.0 NA <10.0 <10.0 

sodium NA NA NA NA <1000 NA NA <1000 NA <1000 <1000 

tbullium NA NA NA NA <10.0 NA NA <100 NA <10.0 <10.0 

vanudium NA NA NA NA <50.0 NA NA <500 NA <50.0 <50.0 

zinc NA NA NA NA <20.0 NA NA <20.0 NA <20:0 <20.0 

•fit 
-i rj 
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m • • 
Coiuoe Fill South 

Chester, New Jersey 
Interim Environmental Monitoring - Round 2 

Field Blank Samples 

FBW-I FBWS-I FBW-2 FBWS-2 FBW-3 FBW-4 FBWS-4 FBGW-7 FB-6 FBGW-8 FBGW-9 

INORGANICS 5/30/90 5/30/90 5/31/90 5/31/90 6/1/90 6/4/90 6/4/90 6/5/90 6/6/90 6/7/90 6/8/90 

pH • 6.6 NA NA NA 6.41 7.9 NA 5.67 NA 7.72 7.0 

TSS (mg/l) 0.30 NA NA NA 1.2 1.5 NA 2.1 NA <1.0 5 00 

TDS (mg/l) <5.4 NA NA NA <2.5 7.5 NA 1.3 NA 1.2 <1.0 

specific conductance (umhos/cm) 300 NA NA NA 0.50 1.2 NA 0.50 NA 2.1 74.3 

cliloridc (mg/l) <1.0 NA NA NA <1.0 <1.0 NA <1.0 NA <1.0 <10 

nitrate (mg/l) <0.10 NA NA NA NA <0.10 NA <0.02 <0.10 <0.10 <0.02* 

COD (mg/l) <10.0 NA NA NA <10.0 <0.1 NA <10.0 NA <10.0 <10.0 

TKN (mg/l) <0.02 NA NA NA 0.10 0.17 NA 0 88 NA 0.11 0.13 

ummoniu (mg/l) <0.04 NA NA NA <0.04 0.16 NA <0.04 NA <0.04 <0.04 

sulfute (mg/l) 0.04 NA NA NA <10.0 1.66 NA <10.0 NA <10.0 < 10.0 

phosphorous (mg/l) <0.15 NA NA NA <0.15 0.01 NA <0.15 NA <0.15 <0.15 

BODS (mg/l) <1.0 NA NA NA NA <2 NA <1 <1.0 <1 <1 

' total coliform (colonies/100ml) <1 NA NA NA <1 <1 NA­ <1 NA <1 <1 

fecol coliform (colonies/100ml) <1 NA NA NA <1 <1 NA <1 NA <1 <1 

U- Indicates tliul the compound was'unalyzed lor but not detected. 

J- The concentration listed is un estimated vulue which is less than the 

specified minimum detection limit but is greater than zero. 

B- Indicates analyte was detected in the blanks us well us the sumple. 

R- The unulysis WHS rejected by NJDEP QAS during the data validation process. 

NA- Not unulyzed 
(2)- Dutu in purenthescs are results from rerun ol sumplc. 

Tentatively identified compounds are not iucludcd in the tables. 

•- Sumple was anulyzcd for nitrate plus nitrite. 

-7 

PAGE 6 OF 6 



Analyses of Raw Ground Water 



TABLE 5-3 

coabe- Pill South Landfill 
Ground Water Treatability Study 

Analytical Results froa 24 and 48 Hour Aquifer Puan Tests 

UBUTIIX OUUNICS cpooj 
cftloreaciiana 
aatftytana eftlortde 

OtTECT 
uKir 

traw- 1,2*de(ome< 
eatorefore 
2-butanarw 
1 »2*df efclorcprepane 

4« oachyl »2*pantanena 
2-haaanane 
taluarw 
dtlanbmxtrm 
•tftylbanztna 
total xyii 

7087102085 AHQ PCSa (ppb) 

"•Wis (ppb) 
alioinua 
Mttaany 
arsanle 
bartua 
borytUui 

ealciia 
eraiia 
Ut 

Iran 

nlekal 
paralalia 
ntmfui 
tllvar 
Mdtia 
ctuilfka 
wudiua 
sine 
cyanide 
pftanal* 

. C7S PT-1 ch PT-I ch W.j en vt'i. * nr 40 (IF 24 OF a KF 

• . 

24 OF 46 Hr 24 (IF 44 HF 

. U II 13 12 U 94 II u II 0 100 44 14 u U u V U 90 94 13 38 0 u II II 40 44 a u u (J 5 9 U (1 U u 47 56 II II 230 230 u u II U II U so 34 u u 11 U 5 10 14 15 u u u U II > U 33 34 u 14 u U (1 U 84 r 0 44 u U II U 190 ISO 0 u u II 
22 35 52 47 0 U U 

. 
IJ II 1! 74 4 U U U U II 

a 
(1 13 13 Y 44 u U 

173B 
33U 
4.91 
1408 
1.SU 
3.3U 
106000 
5.98 
21.48 
9JU 
4350 
SU 
37100 
13300 
.21 
12.01 
67501 
SU 
4.21 
236000 
y.ni 
4.91 
95.1 
10O 
SU 

75.40 
33U 
4.0U-
191B 
1.91 
3.91 
153000. 
129 
29.60 
9.21 
8860 
SU 
54200 
19200 
JO 
12.411 
6470 
SU 
6. TO 
361000 
9.1U 
4.91 
108 
10U 
91 

u U 

126.1 129.5 
95.8 106 

• 

4̂ 8 2.98 
8.9 9.6 
140000 153000 
r.is 4.40 

9.3U 79.7 
57100 54100 
SU 37.2 
49600 73100 

s 
12.411 201 

35U 35 
4.TO 6. TO 

9.1U 9.1U 

91.3 
10U 
9J 

276.7 
100 
91 

1940 958 64U 44U 
33U 33U 88.4 125 
4.6U. 4.6U 4.91 4.91 
638 434 12.28 75.68 
1.91 1.91 1.91 4.33 
3-3U _39J 4.4 9.2 
140000 114000 5920 6120 
10.8 9.78 S.TO S.TO 
36.98 31.48 3.48 4.28 
9 JO 9.3U 9.21 9.21 
60100 70100 478 104 
SU SU SU 91 
75200 73800 25408 24508 
6820 4830 28.2 25.3 
JO .TO .TO .TO 
12.411 12.411 12. 4U 12. 4U 
17200 20900 9478 10208 
SU 91 SU SU 
4. TO 4. TO 4. TO 6. TO 
23400 1130000 4080 6140 
9.1U 9.1U 9.1U 9.1U 
4.91 4.91 4.5U 4.5U 
44.8 51.3 23.0 12.33 
lo.ai io.au 10U iau 
s.oo s.au JU 91 



TABLE5-3 (Cont'd) 
Combe Pill South Landfill 

Ground Water Treatability Study 

Analytical Results fxmg 24 and 48 Hour A<mi fwy Porno Testa 
CPS PT-1 cn PT-2 CPS PT-3 CPS PT»4 

24 hr U lir 24 hr «a hr 24 hr 48 >ir 24 he 44 hp 

Piirsia wrALS ( p p b )  
•iuaiixa 
antimony 
irunie 
bariua 
beryl Ilia 
odiiia 
eleiia 
cbreaiia 
cobalt 

1828 
331 
4«4U 

Iron 
U 

•areury 
niekai 
potassiua 
ulenius 
silver 
Mild 
dial live 
vanadium 
sine -
cyanide 
pbanola 

1.50 
3«SU 
149008 
30.1 
30.48 
9.31 
9490 
3U 
44300 
21000 ' 
.21 
12.40 
7490 
3U 
4.711 
377000 
9.1U 
4.3! 
124 
100 

(left os/a) 

f* 
m (m/d 
108 (08/1) 
specific 
cbtoHda (ag/l) 
nitrite (ag/t) 
nitrata (ag/t) 

(08/1) 
188 (08/1) 
•mania (aq/1) 
sulfate (at/t) 
alkalinity (ag/t) 
•eidlty <ag/i) 
10C (ag/t) 
ioaeboroua (ag/t) 
8® (ag/i) 
total eat i fern baetaria <apn/l00mt) 

U - Undetected 
B - Also Detected in Blank 
J - Detected, but 

4.59 
24 
1507 
1970 
S44 

5.8 
141.4 
3.99 
4.1 
2.4 
440 
133 
44.4 
1.48 
<10 
<2 

729 347 
33U 121.3 131.1 331 
4,80 85.1 88.7 4.80 220 574 1.5U 2.48 4.38 1.50 3^0 10.1 9.0 3.50 142000 149000 156000 1S7Q00 13.8 10.4 11.3 5.2! 28.51 32.18 9.31 9.31 9.30 9.48 11900 21400 26900 * 31 so 50 50 artaijrj 70900 74100 80300 19600 • 7010 .21 .21 12.40 12.40 12.10 12.10 7080 17700 SU 350 35U 5". 4.70 4.70 6.70 4.70 357000 259000 9.10 9.10 9.1U 9.10 4.5U 4.50 135 104.1 363.9 61.7 100 . 1CU 10U 

so SI 

4.77 4.44 6.23 6.59 
24 y 12 60 1449 1344 1414 1314 2100 1810 1934 * 1950 580 
<0.5 <0^ <0.5 <0.3 
5:4 5.7 1.8 2.7 141.4 114.7 144.4 126.4 2.24 <0.28 14.52 *.1 <0.1 -*.1 8.33 3.7 11.8 14.4 1.8 448 485 523 595 44 329 444 223 48 145.8 149 70.7 <0.2 0.315 <0.2 1JD <10 68 63 <10 <2 <2 <2 13 

440 uo 140 
330 107 112 
4.8U 4.80 4.80 
7.38 8.98 8.78 
1.50 3.38 4.38 
3.50 7 9.2 ?Q4flg 5920 5960 
5.21 5.21 5.20 
2.80 2.58 3.58 
9.31 9.31 9.31 
224 4.80 12.58 
so SU SU 
5591 25308 25908 
18.5 24.5 21.6 
.21 .21 .20 
12.10 12.10 12.10 
17800 9038 9808 
50" SI SO 
4.7U' 6.7U 6. 70 
1400000 6010 6050 
9.10 9.10 9.10 
4.5U 4.5U 1.50 
5.18 1.88 17.3a 

too 10U 
SU SO 

4. 95 
27 
1324 
2100 

<1.5 
3.0 
135.3 
2.24 
1.43 
1.4 
S94 
51 
58.5 
0.59 
15 
<2 

1.0 
121 

<.5 
0.45 
11.8 
<0.14 
<0.1 
4.4 
22.0 
1.0 
12.3 
0.82 

<2 

2.0 
64 

<0.5 
0.47 
7.9 
<0.14 
<0.1 
3.8 
28.0 
1.0 
10.5 
dtso 

<10 
<2 

48: 



TABLE 5 -4 
COHBE FILL SOUTH LANDFILL 

GROUND WATER TREATABILITY STUDY 
GROUND WATER CHARACTERISTICS (1986, 1988, 1989) 

HI It MP Aquifer Puqp Test Treatability Study 
C0M9. COMP. COMP. COMP. COMP. COMP. Detection l-KFT-1) S-3CPT-2) SKPT-3) S-3CPT-2) PT-2* PT-3* PT-2/PT-3** PT-2/PT-3"" 9T-2/PT-3" PT-2/PT-3" PT-2/PT-3" PI-2/PI-J" Halt 5/86 5/86 12/88 12/88 12/1/88 12/1/88 3/27/89 4/17/89 5/05/89 5/19/09 6/02/89 6/15/89 COMPOUND Unit (YORK) (IMSE) (LNSE) (US TESTING) (YORK) (YORK) (YORK) (YORK) (YORK) (YORK) 

hloroethane ug/l 10 U 10J U U 13 U U U U II U U lethylene Chloride " S 56 18.4 3J U 100 1J 6 5 4JB 3J U . U icetone M |0 - - 240 U 90 13 - U U U u u arbon Disulfide « S - - 3J U - - - . U u u 'inyt Acetate ' - 10 - - 11 U - - • . . U u u -1,2-Dichloroethene " 5 U 8.02 - - 4J u - u U U u u ,1-Dichloroethane « 5 65.2 51.4 - - U u U u u U u u 1,2-Dichloroethane « S U U - • U u u u 41 22 22 u richloroethylene U 4.04 - » U U u u u U u u etrachloroethylcne « 5 U 4.1J - - U u u u u U u u :-8utanone M |Q - - - - 230 u • u u U u u ,2-Dichloropropane « 5 U 6J - - 3J u u u u U u u •aniens " 5 64.7 80.2 44 u 16 u 10 10 7 6 4J 3J -Methyl-2-Pcntanone " 10 - - 32 u 33 u - u u U U u 'Hexanono » 10 - - 6J u 8J u - u u U U u oluene " 5 1370 68.2 130 u 190 u 42 42 57 42 12 28 hlorobentene - $ U 21.1 27 u 52 u 25 25 17 IS 18 14 thylbeniene - S U 7.2J 12 u 7J u 5 5 11 27 3J 2J otai Xylenes - - 33 u 13* u . . U U u 'inyi Chloride « 10 U 10J _ — U u U U u U U U 
•H s.u. 6.4 6.1 6.4 6.5 6.2 m m 
SS ng/l 217 99 3 60 330 21 18 18 19 47 DS « 1454 2396 1364 1314 - - . - . . 
OC M - - 145.8 70.7 58 61 52 11 57 181 00 II • 1 113.2 863.8 116.6 126.6 - - . - . . 
i005 II 64 530 68 <10 61 58 55 9 53 45 
mnonla M <0.1 <0.1 <0.1 8.35 8.8 0.8 8.18 0.9 12.5 11.8 KM M 2.17 <0.28 <0.28 16.52 • - - - . 

II 0.96 1.67 0.315 1.3 - - - - - • 

* Staplii coll&tcd during punp tMt (24 hr). 
•* Sanples collected (or treatability atudlea I coaposlted at equal voltm. 
U Undetected 
J Detected but lese than atethod detection Halt 
8 Also detected in Blank S 

CP 



X. Percolation Test 



MEMO TO THE FILES 

T.R. Satori 

Combe Fill South Landfill -
Sewage Disposal Field , 
Percolation Tests 

3013.012 #3 

September 10, 1991 

S.J. Roland 
R.L. Hovey 
S.W. Anagnost 

On-August 7, 1991 Thomas Satori and Steven Pernick arrived on the 
abovementioned site at 0900 hours. The four corners of the proposed sewage 
disposal field were established in the field by surveyors for Taylor. Wiseman, and 
Taylor on August 6, 1991. Jesse Robins, of the NJDEPE, was present during the 
surveying. Three percolation test pits were excavated hy hand using pick^axes, 
shovels, and post hole diggers at locations within the proposed sewage disposal 
field (see attached Figures). The pits were 24 inches square from 0" to 10" 
below grade and 8 inches diameter from 10" to 24" below grade. As prescribed 
by. N.J.A.C. 7:9A the pits were pre-soaked as shown in the tables below. 
Percolation test pit #1 passed the 60-minute pre-soak; percolation test pits #2 
and #3 did not pass the 60-minute pre-soak and were subsequently soaked for 
an additional four hours. 

Pre-Soak for Percolation Test #1: 

Distance From 

Time 
Top of Board 

to Water Level 
Depth of 

Water 
Rate of 

Fall Descrimion 

11:16 2" 12" — First water fill in hole 

11:21 8" 6" 6"/5 min. 

11:26 9" 5" l"/5 min. 

12:01 — 0" 5"/35 min. Water drained in 45 min, 

12:12 2" 12" — Second water fill in hole 

13:12 — 0" 12"/<60 min. Water drained <60 min.; 
soak complete 

FROM: 

RE: 

FILE: 

DATE: 

CC: 

* 579 



MEMO TO THE FILES 

FROM: T.R. Satori 

RE: Combe Fill South Landfill -
Sewage Disposal Field 
Percolation Tests 

FILE: 3013.012 #3 

DATE: September 11, 1991 

CC: S.J. Roland 
R.L. Hovey 
S.W. Anagnost 

On August 8, 1991 Thomas Satori and Ronald Hovey of O'Brien <k Gere met 
with Je§se Robins of the NJDEPE to perform three percolation tests. Ben 
Samara of the Chester Township Board of Health was notified on Monday 
August 5, 1991 of the percolation tests but could not find the location of the 
test once inside the" landfill on August 8, 1991. Ben had said that he would 
arrive between 10:00 and 10:30am. Since he had not arrived by 10:45, we began 
preparing the holes for the percolation tests. The test pits were scraped to 
remove silt deposited during pre-soak. Each hole was filled with water to a 
level of 7 inches. The drop in water level was then measured at 5 minute 
intervals until 3 successive measurements gave the same drop in water level. 
After each 5 minute measurement, the hole was refilled to the 7 inch water 
level. After obtaining 3 similar successive rates each pit was filled to a water 
level of 7 inches and the time was recorded when the water level had dropped 
to 1 inch. The percolation rate was then calculated by taking the difference in 
time for a 6. inch drop in water level and dividing by 6 inches. 

The following tables contain the data for the percolation tests: 

Percolation Test #1 

Time Time 
Start End 

10:47 10:52 

10:53 10:58 

11:00 11:05 

11:06 11:11 

Depth of Water 
Start of Interval 

finches'! 

7 

7 

7 

7 

Top of Board 
to Water 
(inches) 

9-3 

- 8.8 

7.9 

8.6 

Depth of Water 
End of Interval 

finches'! 

4.7 

, 5.2 

6.1 
5.4 

Drop in 
Water Level 

finches^ 
2.3 r"̂ 3 

1.8 

0.9 

1.6 w 

5 G 1  



Memo to the Files 
September U, 1991 
Page 2 

Depth of Water Top of Board Depth of Water, Drop in 
Time Time Start of Interval to Water End of Interval Water Level 
Start End finches') finches') finchest finches) 

11:12 11:17 7 8.5 5.5 1.5 

11:18 11:23 7 8.5 5.5 1J 

11:24 12:11 7 13 1 6 

The following summarizes the results of Percolation Test #1: 

Test date: 8/8/91 
Depth of hole: 14 in. 
Pre-soak: Shortened; 59 minutes for 12 inches to drain after second 
filling. 
Rate of Fall data, time interval: 5 minutes 
Percolation rate: 
a. Time required for 6 inch drop in water level: 47 minutes 
b. Percolation rate: 47 min./6 in. = 8 min./in. 

Percolation Test #2 

1. 
2. 
3. 

4". 
5. 

Depth of Water Top of Board Depth of Water Drop in 
Time Time Start of Interval to Water End of Interval Water Level 
Start End finches) (inches) finches) finches) 
11:26 11:31 7 7.7 6.3 0.7 

11:32 11:37 7 7.5 6.5 0.5 

11:38 11:43 7 7.5 6.5 0.5 

11:44 11:49 7 7.4 6.6 0.4 

11:50 14:25 7 13 1 6 

1 



Memo to the Files 
September 11, 1991 
Page 3 

The following summarizes the results of Percolation Test #2: 

1. Test date: 8/8/91 
2. Depth of hole: 14 in. 
3. Pre-soak: 4-hour pre-soak completed, test hole drained within 17 

hours 
4. Rate of Fall data, time interval: 5 minutes 
5. Percolation rate: 

a. Time required for 6 inch drop in water level: 155 minutes 
b. Percolation rate: 155 min./6 in. = 26 min./in. 

Percolation Test #3 

Depth of Water Top of Board Depth of Water Drop in 
Time Time Start of Interval to Water End of Interval Water Level 
Start . •End Cinches') Cinches') Cinchesl Cinches') 

11:55 12:00 -7 ' 8.5 5.5 1.5 

12:01 12:06 7 8.5 5.5 1.5 

12:07 12:12 7 8.5 5.5 1.5 

12:13 13:40 7 13 1 6 

The following summarizes the results of Percolation Test #3 

1. Test date: 8/8/91 
2. Depth of hole: 14 in. 
3. Pre-soak: 4-hour pre-soak completed, test, hole drained within 17 

hours 
4. Rate of Fall data, time interval: 5 minutes 
5. Percolation rate: 

a. Time required for 6 inch drop in water level: 86 minutes 
b. Percolation rate: 86 min./6 in. = 14 min./in. 



Memo to the Files 
September 11, 1991 
Page 4 

The results of the percolation tests fall within the acceptable percolation rate 
range of 3 min./in, to 60 min./in. Therefore, the disposal field can be located 
as shown in the attached figures ("Percolation Test Hole Locations" - which 
shows the locations of the Percolation Test Holes, and "Proposed Final Grading 
Plan - which shows the general location of the proposed treatment plant and 
disposal field). However, the disposal field should be designed using the slowest 
percolation rate of 26 min./in. as outlined in N.J.A.C. 7:9A. Copies of the 
Health Department Percolation Test Data Sheets are included. A copy of the 
Township of Chester, Board of Health Individual Sewage Disposal System 
application is also attached for reference purposes. This form should be 
completed by the Contractor prior to construction as part of the building 
permitting process. 

Due to his absence, Mr. Samara, Chester Township Board of Heaith was notified 
by telephone upon completion of the percolation tests. He indicated that the 
results would be acceptable. 

/kac 



PERCOLATION TEST REPORTS 

Board of Health, Township of Chester 
Morris County, New Jersey 



PERCOLATION TEST REPORT 
Sheer 1 of 6 

BOARD OF HEALTH, TOWNSHIP OF CHESTER 
MORRIS COUNTY, NEW JERSEY 

PROPERTY IDENTIFICATION: 

CERCLA Site 

Lot Block 17 Sheet 

Owner: 
3!!llt:e55 413 

Address Trantnn.. V.T 08675-
Purchaser: Address 

Tel 
Tel 

ctna) q«4-O7?6 

INSTRUCTIONS: A report of each percolation test shall be submitted to the Board of Health. 
The results of a 11 tests performed shall be strictly In accordance with the requirements or 
the Code. Attach a map showing the location of all percolation tests and observation test 
holes. Indicate direction and approximate percent of slope in area proposed for sewage 
disposal system. 

GENERAL INFORMATION: 
Date of Percolation Test 3-8-91 Date of Recording Observation Test Hole fl-7-oi 
Weather Oate of Test tc'r — 
Rainfall, preceding 5 days o.Oft in.; Rainfall, preceding oth thru IOth day 
General Condition of Surface Soil 
Surface Drainage in Test Hole Area: 

Dry x Moist Wat Saturated 
well-drained Poorly grained 
"moderately we 11-drained temporary ponding 

OBSERVATION TEST HOLE - DESCRIPTION OF SOIL: OBSERVATION TEST HOLE NO.: _ J. 

DEPTH SOIL DESCRIPTION . 
(Color, texture, water content, firmness, relative permeability From To 

4" Grev Loam 

4" 24" Siltv Red - Brown Material 

\ 

Example: Lt. brown silty gravel, moist, dense - permeable 

SEEPAGE AND GROUNDWATER 

DEPTH RELATIVE AMOUNT OF SEEPAGE INTO HOLE 
(Indicate rapid, moderate, slow, verv slow) From To 

RELATIVE AMOUNT OF SEEPAGE INTO HOLE 
(Indicate rapid, moderate, slow, verv slow) 

r>" 24" No Detectable Seepage Observed 

Oepth to stabil I zed water table: WA after _____ hours. 
Estimated depth to highest fluctuating or seasonal water table: 22-Eaet 
Depth to mottled soil (grey streaked or marbled appearance): 

From _____ to 
From +° 

SOIL MAP CODE _________ S0,L NAME_ 



« NSTRUCTIONS: Tests should be performed aT various depths 
IT eacn Observarion Hole Location. Relate percolation tests 

test holes as follows: l-A, 1-3, 2-A, 2-3, etc. 
PERCOLATION TEST REPORT 

Sheet ? °t 2_ 

tNQTE: Use separate sheet for each percolation test.) 

14 OATE S-7-Q! PERCOLATION TEST NO. 
Distance below surface to bottom of test hole 7.4" Diameter of Test Hole 8" 
Distance below surface to top of test hole (If In trench) 1°" 
Depth of small test hole If In trench 
SATURATION: DATE B-7-91 

14" 

Initial Saturation 
CONSTANT RATE TEST: (Approx. 7" Water Depth) DATE fl-a-oi 

Time Water Oeoth 
Start 1212 12" 
End 1312 rv 

Time 
Oepth 
(In.) 

Elapsed 
Time (min.) 

Depth 
Chanoe (in.) 

Rate 
(min/Inch) 

1106 7 ]munmnn\ 1106 7 
5 Min 1 .6 3 1/8 1111/ 

1112 5.4 
5 Min 1 .6 3 1/8 1111/ 

1112 5.4 
5 Min 1.5 3 1/3 

mI(i. 5.5 
5 Min 1.5 3 1/3 

mI(i. 5.5 
5 Min 1.5 3 1/3 

1123 5.5 
5 Min 1.5 3 1/3 

1123 5.5 ' * One Minute Refill Time 
Ranove silt and clean out hole. 

PERCOLATION TEST: (Approx. 7" water dep-•h) 
Oeoth Chanae (Inches) . 

DATE 3-fl-Qi 
^ Ttma Deoth Elaosed Time (min) 

•h) 
Oeoth Chanae (Inches) . Rate (min/inch) 

i tm 7" mimmmmiiii '///////////////////////< '///////////////////////// 
i tm 7" 

47 6 7 5/6 
1211 1" 47 6 7 5/6 

-

End of Test: Time 1211 
Beginning of Test: Time _ 

Total Elapsed Time: 47 
117.4 

Percola+Ion Rate: 7.83 min/inch 

Water Depth: 
Water Depth: 

Change in Depth: 

l" 
7" 
6" (normally 6") 

I hereby certify .that the percolation tests and the soil, rock, and groundwater determinations 
of which the above results are set forth were made by me in accordance with the procedures 
established in the Individual Sewage Dlfpos^l %stem Code of New Jersey (Rev. 1978.). 

Date September 7.5. 1 oo 1 
136 2d 

(sea I) 

Professional Engineer, Licfi No., 
Engineering Flrm^jvwnign & core Engineers. Tne. Tel. 7?an 

Address Raritan Plaza I. Erfiaon. Mew Jersey 08837 

• 

' 
v O « 



PERCOLATION TEST REPORT 
SheeT 3 of 

BOARD OF HEALTH, TOWNSHIP OF CHESTER 
MORRIS COUNTY, NEW JERSEY 

PROPERTY IDENTIFICATION: Lot 

Owner: CERCLA Site 

Slock 17 Sheer 

Purchaser: 

Address TrlnEon 
Address 

lureau of Site Management 01^East ^atfogifeeet, ON 413 Tel (6nq2__ofl^n22#S 
Tel 

INSTRUCTIONS: A report of each percolation test shall be submitted to the Board of Health. 
The results of all tests performed shall be strictly In accordance with the requirements or 
the Code. Attach a map showing the location of alI percolation tests and observation test 
holes, indicate direction and approximate percent of slope in area proposed for sewage 
disposal system. 

GENERAL INFORMATION: 
Date of Percolation Test fl-fl-91 Date of Recording Observation Test Hole a-r-zssj. 
Weather Date of Test Sunny 75 F earner ua i e w • • m i - • — 
Rainfall, preceding 5 davs 0.08 in. ; Rainfall, preceaing 3th thru I Oth aay 
General Condition of Surface Soil: Pry x Mo Ist Wet SaturaTea 
Surface Drainage in Test Hole Area: well-crained Poorly araineo 

y moderate Iy we11-dra i ned temporary pond Ing 
OBSERVATION TEST HOLE - DESCRIPTION OF SOIL: OBSERVATION TEST HOLE NO.; 

® DEF 

0" 

TH 
To 
4" 

SOIL DESCRIPTION 
(Color, texture, water content, firmness, relative oermeabi1itv 

4" 24" 

1 

Example: Lt. brown silty gravel, moist, dense - permeable 

SEEPAGE AND GROUNDWATER 

DEF 
From 

TH 
To 

RELATIVE AMOUNT OF SEEPAGE INTO HOLE 
(Indicate raoid. moderate, slow, very slow) 

fi" 24" No Detectable Seepage Observed 

m Depth to stab i 11 zed water table: NA after _ hours. 
Estimated depth to highest fluctuating or seasonal water table: 27 feet 
Oepth to mottled soil (grey streaked or marbled appearance): 

Fr m to . 
From 

SOIL MAP CODE 

to _____ 
SOIL NAME 

r f S V  v v  



INSTRUCTIONS: Tests should be performed at various deoths 
at eacn Observerion Hole Location. Relate percolation tests 

test holes as foi lows: l-A, 1-3, 2-A, 2-3, etc. 
PERCOLATION TEST REPORT 

Sheet 4 of *6 

,«JTE: Use separate sheet for each percolation test.) 

PERCOLATION TEST NO. -m DATE Q-7-OI 

Distance below surface to bottcm of test hole Diameter of Test Hole 
Distance below surface to top of test hole (If In trench) 1n" 
Oepth of small test hole If In trench 
SATURATION: DATE 8-7-ot 

Initial Saturation 

1 A" 

CONSTANT RATE TEST: (Approx. 7" Water Oepth) DATE 8-8-QI 

Time Water Oeoth 
Start n ?n n » 

1175 7 1/7" 
1140 7" 
i-nn V 

Maintain 1 J" Tlepth For 

Time 
Depth 
(In.) 

1132 7" 

1137/ 
1138 6.5 

1143/ 
1144 6.5 

1149 6.6 

Elapsed 
Time (mln.) 
futmntm 

Oepth 
Chanae (In.) 

'////////////// 
5 Min. 

5 Min, 

5 Min. 

n .  5  

0 . 5  

0.6 

Rate 
(min/Inch) iinnWihim 

t o  

in 
A  1 / 3  

* Idcludes One Minute Refill Time 

PAmove silt and clean out hole. 

PERCOLATIOf 
Time 

*50 

I TEST: 
Deoth 
7 

[Approx. 7" water dep* 

mmnmtmmiL 

•h) 
Deoth Chanae (Inches) 

'/////////////////////// 

•ATE 8-8-Q1 
Rate (min/Inch) 

r///////////////////////// 
* 

1425 I 155 6" 25 5/6 

• 

End of Test: Time i 7" 
Beginning of Test: Time i1so 

Total Elapsed Time: its M-in 
Percolation Rate: ?5.a mln/inch 

Water Oepth: 
Change In Depth: 6" (normally 6") 

I hereby certify that the percolation tests and the soil, rock, and groundwater determinations 
of which the above results are set forth were made by me In accordance with the procedures 
established In the Indlvjdupl Sewage Qlsnosai System Code of New Jersey (Rev. 1978.). 

Data September 15. 19*>1 S i aned 1 (MAM1 Q. / l/TUM 
Professional Engineer, LPc. No. 33629 

(seal) 

Engineering Firm O'Brien & Gere Engineers. Inc. Tel. (908) 225-7380 
Address Jtafitan Plaza I. Edison. Mew Jersey 08837 



PERCOLATION TEST REPORT 
SheeT _j of * 

BOARD OF HEALTH, TOWNSHIP OF CHESTER 
MORRIS COUNTY, NEW JERSEY 

PROPERTY I DENTIFICAT!ON: Lot Block 17 sneeT 
iHrasJ'SIUIJFSUFRES Trenton, NJ 08625 

Sheet 

Owner: rgwn.A site 
Purchaser: ________ 

Address 
Address 

Te| (6nq) 
Tel 

INSTRUCTIONS: A report of each percolation test shall be submitted to the Board of Health. 
The results of all tests performed shall be strictly In accordance with the requiremenTS or 
the Code. Attach a map showing the location of a 11 percolation tests and observation Test 
holes. Indicate direction and approximate percent of slope in area proposed for sewage 
disposal system. 

GENERAL INFORMATION: 
gate 0f Percolation Test a-a-Qi Oate of Recording Observation Test Hole a-7-ai 
Weather Date of Test Snnnv 75°T 
Rainfall, preceding 5 days Q.08 in. ; Rainfall, preceding 3th rnru IOth day ^rare 
General Condition of Surface Soil: Dry x Moist Wet SaturaTeo 
Surface Drainage in Test Hole Area: we 11-drained 

x moderate Iy we11-drained 
OBSERVATION TEST HOLE - DESCRIPTION OF SOIL: OBSERVATION TEST HOLE NO.: 

Poorly drained 
temoorary ponding 

• i n 
To 

0" 4" 

4" 24" 
• 

Example: Lt. brown silty gravel, moist, dense - permeable 

SEEPAGE AND GROUNDWATER 

DEPTH RELATIVE AMOUNT OF SEEPAGE INTO HOLE 
(Indicate raoid. moderate, slow, very slow) From To 

RELATIVE AMOUNT OF SEEPAGE INTO HOLE 
(Indicate raoid. moderate, slow, very slow) 

0" 24" No Detectable Seeoage Observed 

Depth to stab III zed water table: NA after ' hours. 
Estimated depth to highest fluctuating or seasonal water table: 27_Feet 
Depth to mottled soil (grey streaked or marbled appearance): NA 

From to _____ 
!*«• to ;:co 

SOIL MAP CODE SOIL NAME 



* NSTRUCTIQNS: Tests should be performed at various depths 
[T eacn Observation Hole Location. Relate percolation Tests 

test holes as follows: l-A, 1-3, 2-A, 2-3, etc. 
PERCOLATION TEST REPORT 

Sheet * of 6 

iNOTE: Use separate sheet for each percolation test.) 

PERCOLATION TEST NO. 3A DATE q-7-01 
Distance below surface to bottom of test hole 24" Diameter of test Hole 
01 stance below surface to top of test hole (IIn trench) l 
D e p t h  o f  s m a l l  t e s t  h o l e  i f  I n  t r e n c h  1 * " — ^  
SATURATION: DATE 8-7-91 

Initial Saturation 
CONSTANT RATE TEST: (Approx. 7" Water Depth) DATE ft-h-ei 

Time Water Deoth 
Starr "32 10" 

1137 7 1/2" 
1142 6.1/2T 

1777 1 1  /  7 "  

Maintained 12" Depth 

Time 

1155 
1200/ 

1201 

1206/ 

1212 

Depth 
(In.) 

7" 

5.5 
5.5 

5.5 

Elapsed 
Time (min.) })))))))))}) 

Depth 
Chanoe (In.) 

'///////////m 

5 Min. 

5 Min. 

5. Min. 

1.5 

1.5 

1.5 

Rate 
(min/Inch) 

777777ZZZZZZZZZ 
3 1/3 

3 1/3 

3 1/3 
* Includes One Minute Refill Time 

Ranove silt and clean out hole. 

PERCOLATION TEST: (Approx. 7" water depth) 
Time Deoth Elaosed Time, (min) 

DATE R-R-oi 
Oeeth Change (Inches) Rate (min/Inch) 

1213 

H40 

7" niiiimimmntl titnufntiiinnininiiiniiiiiiiiiiiitttiiiii 

_LL 
Mi n c 144 

End of" Test: Time 1340 
1213 Beginning of Test: Time 

Total Elapsed Time: a? 
Percolation Rate: ^z, g min/inch 

Water Depth: 
Water Depth: 

Change In Depth: 
I" 
6" (normalIv 6"? 

I hereby certify that the percolation tests and the soil, rock, and groundwater determinations 
of which the above results are set forth were made by me In accordance with the procedures 
established in the Individual Sewage Olspoggi ^ystfjn Code of New Jersey (Rev. 1978.J. 

Signed V 

idlvidualSewage Disposal System 
Date September 25, 1991 

Professional Engineer, Lie. No. 33629 
Engineering Firm O'Brien & Gere Engineers. Inc. Tel. (908) 225-7380 

Address Raritan Plaza I. Edison. New Jersey 08837 
(seal) 

is 
TTT 

v JL 



.-•nu 

Coordinates and Elevations 
ot Extent of' Proposed Sewage 

Disposal Field 
Coordinates 

Cornert North East i Elevation i 

A 1 705514 1 1980512 1 332.0 1 
8 1 705530 1 1980536 1 332.9 1 

: C 1 705430 | 1908536 1 338.0 ! 
l D 1 705424 i 1980512 I 335.0 1 

•DISPOSAL FIELD 

B -1— 

A ^ \ 
\ 

PROPOSED 
TREATMENT 
PLANT 

PERC. TEST HOLE LOCATION #1 

H>PERC. TEST HOLE LOCATION #2 

PERC. TEST HOLE LOCATION #3 

PROPOSED ACCESS ROAD 

NOTE: 
TEST HOLE LOCATIONS ARE APPROXIMATE ONLY. 

„ PERCOLATION TEST HOLE LOCATIONS 
COMBE FILL SOUTH LAN0F1LL 

SUPERFUND SITE 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION 

NOT TO SCALE 

r r « 
<L . .• 



RI/FS Health & Safety Monitoring Report 
Daily Logs 



APPENDIX I 
HEALTH AND SAFETY MONITORING REPORTS 



COMBE-FILL SOOTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: 

Background HNU Reading (Measured at Trailer): O-S pp~"> 

Background EXP Reading (Measured at Trailer): 0?a 

Background RAD Reading (Measured at Trailer): .03 «,r/hr 

Work Area and Task: Air Ro-fcarcj otr-W/^ o-fc D-l 

Ambient HNU Readings (Measured in Working Area): Oppm 

Ambient EXP Readings (Measured in Working Area): 07B 

Ambient RAD Readings (Measured in Working Area): o-.03 ««•./»,, 

Level of Protection Required: Lev«.l D 

Comments: >0o onomoious nsoct.'o^, c*/-;M:ng 

On-Site Health and Safety Officer: t C#€uiA 

1-1 
WKM SI; r j j 



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

date: ///i<f/gq. 

background hnu reading (measured at trailer): o-spprr* 

background exp reading (measured at trailer): 07s " 

background rad reading (measured at trailer): .o 3 

work area and task: air ©fc ufcll 
So:« BorV^ / Ro*;k Cori SB/Wc") ot SB • 3 

ambient hnu readings (measured in working area):^t5: oFF™ SB/RC*. 0-3.2ppr^ 
Ambient EXP Readings (Measured in Working Area): O7, S/BC-. o-7. 
ambient rad readings (measured.in working area): ard-. 0-.03 mr/v 

SB/rc : o -. 03 «•>«•/A, 
level of protection required: asd l«v«.i to 

SB/RC re<^o'. rtcH. Lev*i D 

comments: on "SE.-5 or> HWO r<«o/;^ in-sicf* Ocger* orou^ot 
.jHocueoC n«or lu SOppw j Vicxoevtr > nneosor rr^wc uxas g/jcvc 
ouaers o reacx*«g of* onl<j 3-Sppm re-so . ^mbieot worK."^ area uos 
b^iow sppitx so L.vvms.1 b usee* * \ns>of<. 
oogcrs olso subslc^d. 

on-site health and safety officer: ,<9-"^» /̂drri 

1-2 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: n/is/sh-
Background HNU Reading (Measured at Trailer): 0>Sppn" 
Background EXP Reading (Measured at Trailer): 0-/% 
Background RAD Reading (Measured at Trailer): .02mr/he 
Work Area and Task: Air Ro-fcory Drilling o-t LOe/i D-i 

Sol I Boring / Rock Qoring Q"fc SB - 3 

Ambient HNU Readings (Measured in Working Area): oppm 
SB/ac i o - i&.s ppm 

Ambient EXP Readings (Measured in Working Area): ARbiOT. 
sb/rc*. o-ioo%" 

Ambient RAD Readings (Measured in Working Area): ARD: no 
Level of Protection Required: ARbUcv^l b ̂  ° '°2n,r/Kr 

SB/Re rtcjolrec*. Level C o^o» Issue. (t> 
Level c.y 

* s'^. "tAe vertj kigfi reoc*7ngs tvere. occoriney orounoi "tAe. 
°3er ^ea°Lr on i SO Qncj COOr*: atone ir ±Ĵ -,s vicinity WOS On 

Leue.1 C OS o/et^oMcct in HASP. working -fortduir Oujoo frort> 
r' 9 or vjfuerv H«oO levels ofroppeot o^d S^oweoC Below Sppm L*"ve.l b uxas resu/wcci. 
BotA oir", I lens o«oi  ^eoloalsd. are. on Lew.1 C .  

On-Site Health and Safety Officer:^g. C 

1-3 
it-®- wiroglM usi®(goiil(ii9 Sod©0 



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: u/i<o/£$ 
Background HNU Reading (Measured at Trailer): NR 
Background EXP Reading (Measured at Trailer): MR 
Background RAD Reading (Measured at Trailer): MR 
Work Area and Task: Rotary <=»t. LOeii C?-i 

Soi t f?Dc.k Coring SB-3. 

Ambient HNU Readings (Measured in Working Area) : 
SB/RC: O-fc.Opp^ 

Ambient EXP Readings (Measured in Working Area): ARb:MR 
SB/RC: : o% -

Ambient RAD, Readings (Measured in Working Area): arts ; KiR 
SB/rq: Vjfe. 

Level of Protection Required: ^ RRfe Usv<l D Ccteteprvv.^eot 
pr^uious ccork}. 

SB/RC i>toC Leue.1 C ortQi, Lev-cl b 

Comments: Orv SB/Rc Level C uxas (e^uice©<. cohfle. oogtr">Q "through 
"the. sc.poolite.. React*^gs «yeate-S"fc. o^ur\oCQuot^. 
heocCs. 

0-Site Health and Safety Officer: -2-

1-4 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ll//9/$¥ 
Background HNU Reading (Measured at Trailer):Oppm 
Background EXP Reading (Measured at Trailer): O*7o 
Background RAD Reading (Measured at Trailer): MR 
Work Area and Task: AirE?riir«n<^ coeJ* o-i 

Sor( Bor'r.*' Rocko-fc SB - 3 C coring^ 

Ambient HNU Readings (Measured in Working Area): SB/RC : o ppm. 
Ambient EXP Readiiigs (Measured in Working Acea): arc,-.o^o SB/R.C : 0% 
Ambient RAD Readings (Measured in Working Area): flRb: o- <03 mo/Kr 

Level of Protection Required: ard f^oireot o 
reRulrRoL Leuel 

Comments: wjtrocti~3 peĵ ter ;«S-5 low 
opcurMtOspKioiiy Wh'.le ins-talllnc, pocJC 

"These recc^T^s wef«. not at Klgk «^ooqK lew^Is -^6r Q lonq eiouq^ 
P«r»ocA of "tO UJorro/rt OZvtJ C. • "X left o*«Cis •'©/<* op -fc^r 
COeover ®'V3i otrWJers . 

On-Site Health and Safety ^ricer: 

1-5 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ///20/g^ 
Background HNU Reading (Measured at Trailer): o*> PP^ 
Background EXP Reading (Measured at Trailer): O-i?* 
Background RAD Reading (Measured at Trailer): .02mr/K<-
Work Area and Task: Air fcotxancj Ri«=j s^ock no coorfe . 

Soil ^©n!r\^ / Rocjt CorTnej ot "2. 

Ambient HNU Readings (Measured in Working Area): ' SB/RC. : O- 2-Oppm 
Ambient EXP Readings (Measured in Working Area): ARb:NR SB/BC 
Ambient RAD Readings (Measured in Working Area): ARt>: N)R. 

SB/RC : o- .02 -r'/Kr Level of Protection Required: 
"KD ne^o-.r^oC Leuel t* Cno -.ntrusiu*. 
SEy<RC re^oire.oC (—^ 

Comments: RRb spent.doy c/eon;no op ot fc>-i , c(eonino 
Qt T=bst i one* Stock tio Q,i<-
-to Sit.e b-S . 3 3 

On-Site Health and Safety Officer: «l^-n 

1-6 

IT.®- wirOgjIhS Dss©©8Dtl(is? ODD©,, 



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: it/zi/ZV-
Background BNU Reading (Measured at Trailer): 2-0 ppm, 
Background EXP Reading (Measured at Trailer): o*7a 

Background RAD Reading (Measured at Trailer): .02«y/^ 

Work Area and Task: p-.r^otoru o* cJcil D-5 
SoIlEort^/Rsck Coring ot SB- Z 

Ambient HNU Readings (Measured in Working Area): O-S-^ppnN 
- O- S.Hpp^ 

Ambient EXP Readings (Measured in Working Area): ARb: o-IST, 
Ambient RAD Readings (Measured in Working Area): ARb-. o-.ow-mrA, 

: O Level of Protection Required: . , , nKD Level xd 
SB/fcc resjoTreot Leue.1 c ©not Level £> 
Cleuet e pootecti©^ vsec* -for- sou 
Sompt.Ag ; <y,c« coring storteoi, fcoc^ncr Q'Jouec<. Lewei fcy J 3-

Comments: is "To expfctsive occurred -PK- — — u——. 
• -  , 0 . .  

On-Site Health and Safety Officer 

1-7 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ///z<S>/g^ 
Background HNU Reading (Measured at Trailer): O-gppr* 
Background EXP Reading (Measured at Trailer): 0~5*7, 

Background RAD Reading (Measured at Trailer): .0^ mc/^P 

Work Area and Task: Aw* Rofcor^ Drill,n<^ ot b-S 
Soil Torino / Reck Corlnq ct Sfe-2. Cpie r "N 

j "conytructien) 

Ambient HNU Readings (Measured in Working Area): ARb: O-i.4ppr* 

Ambient EXP Readings (Measured in Working Area): PRtj; 5-30% 
3&/"RC : MR 

Ambient RAD Readings (Measured in Working Area): ARb: o- .03mr/Kr 
SB/fifc • we Level o£ Protection Required: 

ARfc L^ru^.1 t> 
^®/lRC Le.ue.1 C. oaoc b 

Comments: coos moni^orccC on ̂ -S ono( r>os^ ©F" "fc.irrx£ 
reoio,-/^.ot orQuncC 5% . C 30*7o was a 

C U5«cs(. o^oninq Corvs t^octJofN On 3^*2. crfoe -£.0 
reacting* C"/"2,//S<v o^ot InowoWobl/Tt^ oF hmo -far ftctoi prew; Ot/S hk!u use. 

On-Site Heal tn and Safety Officer 

1-8 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ///27/S* 
Background HNU Reading (Measured at Trailer): O- >Pf* 
Background EXP Reading (Measured at Trailer): 0% 
Background RAD Reading (Measured at Trailer): O-.03mr/Ar 

Work Area and Task: r Rotary oJorfe. op lb-5 taring 
Soil SOP?^<0/Roc.te Qor'nr^ ot Sfc.-'-f-

Ambient HNU Readings (Measured in Working Area): VJP-
SVRC: o- S.Oppm 

Ambient EXP Readings (Measured in Working Area): 5-i07o 
SP/rc •• KR. 

Ambient RAD Readings (Measured in Working Area): as^.-vo* 
Sc/RO: O - O- "2> rnF/hr Level of Protection Required: 

SB/JJC'J reoo/iAgs SVIOCO OA/cj 'Cutl D featjuV-J 
but RCtO cticio'eol, to -folioco (_• 
D r i l l e r s  - C o l l C o * i o l  L&\rz_\ t > .  

Comments: ARb* tsfActep truck stock />ujof* okiu . o<icc ioork 
CasiAo WCS iA^-ba/k-CJC -fcs Oo' orot reooCnci s 
returnee* "to 078 a^ecr phis spsp . 

Lorptj Hoojt Csor^cjcr) oa <1 fcjg to lork orcuoci • H to lo^ h,7*\. 
"to -?o'iouj Leotl b protection. CHc coos on. rv-w^>is^ 

On-Site deaxth and Safety Officect 
(T^C? ' 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: H/2£/g4-
Background HNU Reading (Measured at Trailer}: Opprr-> 
Background EXP Reading (Measured at Trailer): 0*7e 

Background RAD Reading (Measured at Trailer): O^/fcr 
Work Area and Task: ot u>s.H £>-s 

so 11 bot'iaq / rwt sb -h" 

Ambient HNU Readings (Measured in Working Area): Afcb; o-0.2ppro 
SV.RC: MR, 

Ambient EXP Readings (Measured in Working Area): ARb. ©-svo 
• Sfc/RCsMR 

Ambient RAD Readings (Measured in Working Area): 0mr/w 
Level of Protection Required: 

Cje.we.t D 

Comments: H^IO lost . To be 
RCCO c-feKe r">« C.s"5/xC-} oteoi to -Fc>I/oco 
*-Cv/e.l • x, -tolot -£K;S coca's «> «^©oo/ iofca . 

On-Site Health and Safety Officer: 

1-10 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Dates ff/z9/ZY 
Background HNU Reading (Measured at Trailer); MR 
Background EXP Reading (Measured at Trailer): 
Background RAD Reading (Measured at Trailer): o-
Work Area and Task: A"»r ©owning ©t "S'te. Es-^ 

Soi I "Boring /RoC k Coi i O t tiP, - \ 

Akoj KJR Ambient HNU Readings (Measured in Working Area); cv^^oppm 
Ambient EXP Readings (Measured in Working Area): ftRD: 2~,tf *7° S6^T5C-. MR 
Ambient RAD Readings (Measured in Working Area): a*c> : o--om mr/fcr S&/-RC O- .OM w/hc 
Level of Protection Required: ^ _ AR^ used LsoeJ c protect'on since Kon uJeoucr 

coos using hku on SB-' • Odor inol'COtes 
Something present in md'Cofes 
-this olso • 
SBOSt on Lev«,l c but /oco MMO 

responses c=»use<=* su-UA to Level . 

Comments: 

On-Site Health and Safety Officer: t<y. C 

1-11 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: u/$c/g£ 
Background HNU Reading (Measured at Trailer): NR 
Background EXP Reading (Measured at Trailer): NR 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: p»r ©a coei'5-S 

Soil Bopino / Rock. Corloo Site SB - | %/ 

Ambient HNU Readings (Measured in Working Area): s^riz'o'ppZ?™ 
Ambient EXP Readings (Measured in Working Area): ARt>: o-

. SB/'RC : MR 
Ambient RAD Readings (Measured in Working Area): ARt>: MR. 

SB/RC : MR. 
Level of Protection Required: 

A Rib r^u't res Lfcv«_| C. pro(RL:(.>c>rv. 
SB/pZ rec^oires £> prrrtxctlors. 

Comments: dOote/* 5 a b-'S hos cs sko»«p b;t'>g odor. 6c<r,tcr -rooms 
also- Hwo />eaoC.< Aaff Ont -fop -tlr-d most: port OAot«r S-O pp/v 
but we o^'O/<"£*£ "tAiR oolor^ yo cfeciVeol use q 
HMO nfosllrgs insicte COS"«ng as A'.^A itppr*. 
SooiIct'OA ect-v^fcer out. C*" s«ri/.ce Cfoc-tteir^. 
Surveyors «=r< oA u i CC ®»-ic* o <zh«zjz aroUAo4 tlA«c 

ShocueoC Lei/e> 5 toc-'oC be rufv'f'-c.eot 
On-Site Health and Safety O^fiTCi.: 

^ <l 
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COMBE-FILL SOOTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: /2/3/sy 
Background HNU Reading (Measured at Trailer): MR. 
Background EXP Reading (Measured at Trailer) 
Background RAD Reading (Measured at Trailer): MR 

Work Area and Thsk: 5^, Boring/Rock Co^./vg 1 

Ambient HNU Readings (Measured in Working Area): MR 
Ambient EXP Readings (Measured in Working Area)': NR 

Ambient RAD Readings (Measured in Working Area): MR 
Level of Protection Required: 

O coos O-seoC oock. CoriAa 
G^OC 
SB- I . 

Comments: •Kio air rotorij Softer 
V~l€.Ov/t^ roi'»A nAot HoO . 

On-Site Health and Safety Officer: ,1 //* <: , _ 

<f / 

1-13 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: /Z/V/sy 
Background HNU Reading (Measured at Trailer): o-T-OpprN 
Background EXP Reading (Measured at Trailer): 0% 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: Air Rotorc. oi S-i+ 

SOi'l Bor". ̂"2 <ror«r'^ ot ZTrt. - | 

Ambient HNU Readings (Measured in Working Area): atbo - 3. i pp~ 
sb/rc ; KJR 

Ambient EXP Readings (Measured in Working Area): Aro: 3-5"% 
Sb/R^ : 

Ambient RAD Readings (Measured in Working Area): arc>: . O) nir/hf 
-* Kl K. 

Level of Protection Required: AKZ> r^c^uV/^ot L*;v*,| Q protect, CA 
^/RC. re^o»Veot L<?i^ i & protec-t" ̂>A 

Comments: AftKooaA. H<OO reoc/in^.? on S-4- u-trcj. br/oco i..c-
"for -fcAc *70"t port j OC/or in cooter onoc clcj neccsv,' fcoteoC. 
ljevti C- . 
SB/RC usos jost de©rw\0 <-"p • 

On-Site Health and Safety Officer: &//' ^ ew. 

1-14 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: iz/s/%r 
Background HNU Reading (Measured at Trailer): O.s ppm 

Background EXP Reading (Measured at Trailer): C7o 
Background RAD Reading (Measured at Trailer): • 03 nr/** 
Work Area and Task: o t y c 

dir }//''*<*> <=> ̂  S' Tfc £>- "7 . 

Ambient HNU Readings (Measured in Working Area): o~o.7pp^ C&-7) 
Ambient EXP Readings (Measured in Working Area): 0-2*?o C£>•?) 
Ambient RAD Readings (Measured in Working Area): O- .03 rrr/Ar Cb-7) 

or choose Crue./ C. 

Comments: o=»/-/ _ 
 ̂ ooc £>01 /our cvjbsp) 0„ j/tfe 

On-Site Health and Safety Officer: /f's <? -r-/7 
> r ,-7) 

NTS 

or.©. woriigM assoeUsS®®. dime-



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: JZ/^/S¥ 
Background HNU Reading (Measured at Trailer): NjR 
Background EXP Reading (Measured at Trailer): NR 
Background RAD Reading (Measured at Trailer): NR. 
Work Area and Task: /^irRotoru usork at b-7 

cCoter Si'tr) 

Ambient HNU Readings (Measured in Working Area): O-o.f ppr*\ 
Ambient EXP Readings (Measured in Working Area): nr 
Ambient RAD Readings (Measured in Working Area): o.3pp^ 
Level of Protection Required: . 

. _ • Le.v^.1 ^ protectwos Jp©r 
Cli c*>£)rfc tPofoLj . 

Comments: too/otj . boojce ©/oujnKote 
o^o«5 rwocKo, port. Us. holtL bcvecA;tc©< 

On-Site Health and Safety Officer: 

1-16 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: n/?/zs 
Background HNU Reading (Measured at Trailer):pp^ 
Background EXP Reading (Measured at Trailer): 0*7* 
Background RAD Reading (Measured at Trailer): K)^, 
•Work Area and Task: oeui ̂ >-7 a'.r Roto^ r>\ 3 

Ambient HNU Readings (Measured in Working Area): O-'-Oppsvs 
Ambient EXP Readings (Measured in Working Area): O*7o 
Ambient RAD Readings (Measured in Working Area): K)R 
Level of Protection Required: Air reCt L-t I t? proh^ctlor\. 

Comments: i-s-e cjtee^pfe 0»\ D -~r -to neuj • 

On-Site Health and Safety Officer: u>ouer 

1-17 

or.e, wirogm sssotsmfes, m@a 



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Dates nfio/zs fro /z/'v/s*> 
Background HNU Reading (Measured at Trailer): NJR 
Background EXP Reading (Measured at Trailer): NK 
Background RAD Reading (Measured at Trailer) s^^. 
Work Area and Task: cjorjc on u^.)| D-7*<n© *.ntrus^ oc<:iv 

Ambient HNU Readings (Measured in Working Area): 
Ambient EXP Readings (Measured in Working Area): 
Ambient RAD Readings (Measured in Working Area): 

Level of Protection Required: ^ u?0rjA _ 

Comments: sp«Tfc. "^° pw" 5" cos-Ta^ _ 

On-Sit. nealth and Safety Officer: 

1-18 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: l2/f7/gf 
Background HNU Reading (Measured at Trailer): o-1-O 

Background EXP Reading (Measured at Trailer): 0-3>% 
Background RAD Reading (Measured at Trailer): KJN. 
Work Area and Task: A"»<-o^rW/*^ <=>"£ toeii C>-7 

Ambient HNU Readings (Measured in Working Area): 0.5- S.&ppn-* 
Ambient EXP Readings (Measured in Working Area): 2-5*7; 

Ambient RAD Readings (Measured in Working Area): o-.03mr/^f 

Level of Protection Required: 1 ^ , . Lev*. I C prcrt£ceio/\ cooc coor« 
ĉ cc ext 

Comments* t.  v - » .  .  _  .  
400^. Oilcj i\. O/N. -ort^icC. 

On-Stte Health an' «-f.cy Officer!•A/Zu S>. Ok«*7> (/wf; r 

1-19 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: n//z/89-
Background HNU Reading (Measured at Trailer): O-J.opp^ 
Background EXP Reading (Measured at Trailer): 07, 
Background RAD Reading (Measured at Trailer): NR 

Work Area and Task: <-•£ s*~£z s-/ b'v) 

Ambient HNU Readings (Measured in Working Area): "2-0-v. o^/n 
Ambient EXP Readings (Measured in Working Area): 2-5% 
Ambient RAD Readings (Measured in Working Area): A/R 
Level of Protection Required: c ̂ ,s ̂rr) ̂  

<=>dr £>-7} cic/ /occpon iror -p://. 

Comments: //aju 
os">a/ W////. ^ 

1-20 
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COMBE-FILL SOOTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: fZ//f/2Z 
Background HNU Reading (Measured at Trailer) i NR 
Background EXP Reading (Measured at Jailer): 
Background RAD Reading (Measured at Trailer 

Work Area and Task: u s ? / /  c c s i s 6 r u c £ / o *  o t  Z - /  
3W. P 

Oi S/'tz 0-<?. 

Ambient HNU Readings (Measured in Working Area): o- 3.0 
Ambient EXP Readings (Measured in Working Area): Q-Z% 
Ambient RAD Readings (Measured in Working Area): -oz 
Level of Protection Required: , . ^ * 

uzue! c> /o/vo'c«?c.c/o/^ 4«jov coĉ  o 
cuor/r i£oc/o(y. 

Comments: Ct-todcr /etsc/g rfyaA-C""* s i'~£s ^"tSue/'&y% 

On-Site Health and Safety Officer: fy/<t >f rr- fx** .ig) 

1-21 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: /2/zo/z? 
Background HNU Reading (Measured at Trailer):0-3ppt* 
Background EXP Reading (Measured at Trailer): O-'To 
Background RAD Reading (Measured at Trailer): * &Z-

Work Area and Task. ̂  &.f 

Ambient HNU Readings (Measured in Working Area): O-^PP^ 
Ambient EXP Readings (Measured in Working Area).: 0~ *0% C^s^, t-2%) 
Ambient RAD Readings (Measured in Working Area): O->02 mr/p 
Level of Protection Required: , . ̂  , 

lev*.?/ c p̂ crttlc.iliô  ujos most. 
o-P £> c/reo' 

Comments: O<=&r>ssk?io//y #AJ(J /wa4ior <*s-7/ys^) occ^^c/ 
c4j>tr*2t! &/c>uj -pryss>\ /o*&=>uio'"£ _ o  

oofcr ^oif-ceo'-

On-Site Health and SzZ^cy Officer: ^ 

t 

1-22 

iTodo UGLM OIN)©a 



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

•Date: /2/zs/sy. 
Background HNU Reading (Measured at Trailer): Q-l.Oppn-
Background EXP Reading (Measured at Trailer): 0 7, 
Background RAD Reading (Measured at Trailer): .oz^r//,r 
Work Area and Task: -r>stfo// • _ _ , _ _ os,o/ 

Ambient HNU Readings (Measured in Working Area): o-2-Opp^ 
Ambient EXP Readings (Measured in Working Area): 0-/°7* 
Ambient RAD Readings (Measured in Working Area): q- .03 mr/fa 
Level of Protection Required: , , ̂ * ^ c procscvto* i/jcc^ -far Q 

6jo*" A:. 

Comments: — 
zy. r^C^/// ^f/7) 

Or-Sif. Health and Safety Officer: 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH' AND SAFETY REPORT 

Date: !2/zc,/\gY 
Background HNU Reading (Measured at Trailer) : O - /. O p>psr 
Background EXP Reading (Measured at Trailer): /-2 79 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: O - 9  

Ambient HNU Readings (Measured in Working Area): Q -?.o 
Ambient EXP Readings (Measured in Working Area): O % 
Ambient RAD Readings (Measured in Working Area)\ ' NR. 
Level of Protection Required: £ p̂ ct-̂  ouo<-" • 

Comments: 

On-Site Health and Safety Officer: 

1-24 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: /Z/zVs?" 
Background HNU Reading (Measured at Trailer): Ajr 
Background EXP Reading (Measured at Trailer): NR 
Background RAD Reading (Measured at Trailer): l\{r 
Work Area and Task: £)!r odr S - 3 

Ambient HNU Readings (Measured in Working Area): 0~ 7-op/̂ n̂ 

Ambient EXP Readings (Measured in Working Area): OV* 
Ambient RAD Readings (Measured in Working Area): nr 
Level of Protection Required: £ece/ C o/ot. to 

over6c<rc/en cy5-///'̂ q oc/ proxjoi 

Comments: s?o oo6/» 3<r <ro^?e^ . 

On-Site Health and Safety Officer: Ron 

1-25 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: 
Background HNU Reading (Measured at Trailer): NR 
Background EXP Reading (Measured at Trailer): 

.Background RAD Reading (Measured at Trailer): [viR. 
Work Area and Task: w^ll cons£ra ca qpoc/£Cce1** 

b-S, t>-7, 0-8 * b-C) 

Ambient HNU Readings (Measured in Working Area): C"3,Opp^ 
Ambient EXP Readings (Measured in Working Area): \-'L'rr+ 
Ambient RAD Readings (Measured in Working Area): /SOR 
Level of Protection Required: ^ L^ot.1 & pAot?ct'©^» ujorn, o"C all 

-s "»t *5. 

Comments: 

On-Site Health and Safety Officer: Al*i 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //z/z5 
Background HNU Reading (Measured at Trailer): l-O pp*n 
Background EXP Reading (Measured at Trailer): 2% 
Background RAD Reading (Measured at Trailer): .OZnf//* 
Work Area and Task: /9sr £>r;//s«j s/t* S-2 . 

Ambient HNU Readings (Measured in Working Area): O'O.Zp^ 
Ambient EXP Readings (Measured in Working Area): ova 
Ambient RAD Readings (Measured in Working Area): o- -&2 
Level of Protection Required: Ze<^e/ c/ 7 

Comments: 

On-Site Health and Safety Officers 

IT o@o 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ,/3/sS 
Background HNU Reading (Measured at Trailer): 0-t.&ppi* 

Background EXP Reading (Measured at Trailer): 0% 

Background RAD Reading (Measured at Trailer): A/£ 
Work Area and Task: uorA: on 4/e// 5-2. coiS'&tsC.^'O*, 

Ambient HNU Readings (Measured in Working Area): OfiPo* 
Ambient EXP Readings (Measured.in Working Area ): • 0% 

Ambient RAD Readings (Measured in Working Area): A//? 

Level of Protection Required: /j^^/ £> ^>/r>oec.t'on r^2C/,Vrc/' 

Comments: o/< ŷ a^,// -£rrTr>c>cr*=>"v /0" 

On-Site Health and Safety Officer: Jlc//^ 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: 
Background HNU Reading (Measured at Trailer):/vR 
Background EXP Reading (Measured at Trailer):^ 
Background RAD Reading (Measured at Trailer) 

Work Area and Task: £0 po// cos/^ 5-. z 

Ambient HNU Readings (Measured in Working Area): A/£ 
Ambient EXP Readings (Measured in Working Area): 
Ambient RAD Readings (Measured in Working Area): 
Level of Protection Required: ^ _ , 

^ o prccecliztvi cmw £x=iŝ c/ 

Comments: Coj/^po/As*- 0^0/ /I , 

on-site health and safety w-.ct 

(/"*(/ / 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

datei 'wis 

Background HNU Reading (Measured 
Background EXP Reading (Measured 
Background RAD Reading (Measured 
Work Area and Task: Ser-6 op a 

at Trailer): o 
at Trailer): /-2 55 
at Trailer): -02- .o3sj7r/%,. 
3/tfe S-<i5 jroot S"-V*£>-S 

Ambient HNU Readings (Measured in Working Area): opp™ 
Ambient EXP Readings (Measured in Working Area): o-/jt 
Ambient RAD Readings (Measured in Working Area): o- • 02 s>vt/'4/-
Level of Protection Required: /«=,,-,/ & _yy / / prot^C c+S&s-s) ¥b>- <=>// OJGS A 

ôc/ciy. 

Comments: 



COMBE-FILL SOOTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //%/&s 
Background HNU Reading (Measured at Trailer): NR 
Background EXP Reading (Measured at Trailer): NR 

Background RAD Reading (Measured at Trailer): NR. 

Work Area and Task: 
cuo de/-

Ambient HNU Readings (Measured in Working Area): o - /.2pp̂  

Ambient EXP Readings (Measured in Working Area): 0*7* 
Ambient RAD Readings (Measured in Working Area): O- .02 

Level of Protection Required: fat*/ 6 protect;** cocrn hosec/ o* 
pr€u>ot*s ê orAz or <£>-/. 

C q\sc>;/g£/̂  s -f* r; 

Comments: 

On-Site Health and Safety Officet:^^'; 

i-3i 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //9/8S 
Background HNU Reading (Measured at Trailer): /y# 
Background EXP Reading (Measured at Trailer) :/y£ 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: Dri/fMo a*cS 06 S-£> -

Ambient HNU Readings (Measured in Working Area): c - o.z 
Ambient EXP Readings (Measured in Working Area): 07*. 
Ambient RAD Readings (Measured in Working Area): q 

Level of Protection Required. 0 
uor/t. " 

Comments: co/cy 
m 

tempos. -faez/sij <**>/&) 64* 

On-Site H'.al'.h and Safety Officer: /J 
^ C &pzc/joP )  v*y ' . 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ///o/iS 
Background HNU Reading (Measured at Trailer): Qpp* 
Background EXP Reading (Measured at Trailer): 0% 
Background RAD Reading (Measured at Trailer): 

Work Area and Task: >?/> //**j  <?/> u/e//O-3 

Ambient HNU Readings (Measured in Working Area): 

Ambient EXP Readings (Measured in Working Area): o?* 

Ambient RAD Readings (Measured in Working Area): o- 'olmr/4/-

Level of Protection Required: ijetse/ £> f>v6?c.£i'o* 

Comments: 

On-Site H'-di,.*: and Safety Officer: AjZe. C&GWA 
f / [/ 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ///f/S5 
Background HNU Reading (Measured at Trailer): o-
Background EXP Reading (Measured at Trailer): 0~ 
Background RAD Reading (Measured at Trailer): O -
W o r k  A r e a  a n d  T a s k :  / ? / r  f t o a ~ £  

Ambient HNU Readings (Measured in Working Area): o -
Ambient EXP Readings (Measured in Working Area): 0% 
Ambient RAD Readings (Measured in Working Area):- o. 
Level of Protection Required: L^/ ̂  O/Vi . 

Comments: 

On-Site Health and Safety Off icer: 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: '//v/zs 
Background HNU Reading (Measured at Trailer): o-
Background EXP Reading (Measured at Trailer): 
Background RAD Reading (Measured at Trailer): .02 "v/As 
W o r k  A r e a  a n d  T a s k :  r f / r  ^ c r Z o s y  & r i / / • > ? C > - < ?  

Ambient HNU Readings (Measured in Working Area): C.(* 
Ambient EXP Readings (Measured in Working Area): 
Ambient RAD Readings (Measured in Working Area): NR. 
Level of Protection Required: Zei/e/ £> 6/c?o ujô n . 

C3 6=>s- &?<=/ c -fh,r x /Q^ 

Comments: brote. cfowi . 

On-Site Health and Safety Of f icer*2> - ^ QR^, 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ///s/SS 
Background HNU Reading (Measured at Trailer): A//? 

Background EXP Reading (Measured at Trailer): 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: o"o/ j 

Ambient HNU Readings (Measured in Working Area): NR 
Ambient EXP Readings (Measured in Working Area): 
Ambient RAD Readings (Measured in Working Area): 

Level of Protection Required! a ^ 
prsv-ot-5 -stays at tt,~% 5/^e . 

Comments: I<4sr4> co/c/ -tips ^7 uajo * 
(bo /os/aj 

On-Site Health and Safety Off < 
" u q  
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: ///C*/SS 
Background HNU Reading (Measured at Trailer): Opf* 
Background EXP Reading (Measured at Trailer): 0 % 
Background RAD Reading (Measured at Trailer): O* 'Olmr/fo 
Work Area and Task: l/Jor£ 0* Cuz// 

Ambient HNU Readings (Measured in Working Area): o" 
Ambient EXP Readings (Measured in Working Area): 
Ambient RAD Readings (Measured in Working Area): ,02w/4r 
Level of Protection Required: '3 wc/i. 

Comments: Vcc, co/c/ 
J 

on-Site Health and Safety Officer 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: l/a/ZS 
Background HNU Reading (Measured at Trailer):///? 
Background EXP Reading (Measured at Trailer): fijR 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: x£o ss)Ou>. 

Cist*6?/* £et/e/s ^0^07. 

Ambient HNU Readings (Measured in Working Area): A/R 
Ambient EXP Readings (Measured in Working Area): A//? 
Ambient RAD Readings (Measured in Working Area): A//? 

Level of Protection Required: /sve/ o io0rr> -/br wo&r 
on ydf'cr ^ 

Comments: 

On-Site Health and Safety Of f ice^^^/^^, ' 
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COMBE-FILL SOUTH LANDFILL . 

DAILY HEALTH AND SAFETY REPORT 

Date: ///Z/gS 
Background HNU Reading (Measured at Trailer):Opp~ 
Background EXP Reading (Measured at Trailer): O 7* 
Background RAD Reading (Measured at Trailer): a/a 
Work Area and Task: £>/*;//A*j 0^ 

Ambient HNU Readings (Measured in Working Area): 
Ambient EXP Readings (Measured in Working Area): 
Ambient RAD Readings (Measured in Working Area): O-«OZ 

Level of Protection Required: £> jprptec&o* cj&fi. 

Comments: * Vsnaco co/«/) 

i 

on-site health and safety officer: % q>£uai=) 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETV REPORT 

Date: 
Background HNU Reading (Measured at Trailer): nr 
Background EXP Reading (Measured at Trailer) : to# 
Background RAD Reading (Measured at Trailer ) : nr 
Work Area and Task: no/1* 

Ambient HNU Readings (Measured in Working Area):A^ 
Ambient EXP Readings (Measured in Working Area): AIR 
Ambient RAD Readings (Measured in Working Area):/W? 
Level of Protection Required: nan* 

s 

Comments: AJo CO/S/. 
00£ o£oisso ̂ foc&j-. 

On-Site Health and Safety Officer:S.lS&y^ 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: 
Background HNU Reading (Measured at Trailer) :/-Opp,* 
Background EXP Reading (Measured at Trailer): O 75 
Background RAD Reading (Measured at Trailer): .OS 

.  W o r k  A r e a  a n d  T a s k :  j f / r  y  £ > / • / / / ' " j  o *  C u e / /  S - 5 .  

Ambient HNU Readings (Measured in Working Area): o-z -
Ambient EXP Readings (Measured in Working Area): O'/rr0 
Ambient RAD Readings (Measured in Working Area): o--oz **//>> 
Level of Protection Required: /.etse/£ yDrc>6e<z£/on c*cm . 

Comments: AJec/ CcM/p/cr CG&uAjfJ on S/ '£e .  

on-site health ana safety officet: c&u#?) 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date :  ' / z z / s~5  

Back g round  HNU Read ing  (M e a s u r e d  a t  T ra i l e r ) :  O- ' ppm 

Back g round  EXP Read ing  (Me a s u re d  a t  T ra i l e r ) :  c ? - '%  

Backg round  RAD Read ing  (M e a s u re d  a t  T ra i l e r ) :  O•  

Work Area and Task: bet*bp * . 

ss : opp" 
Ambient HNU Readings (Measured in Working Area): : o-2.cc/fr, 

Ambient EXP Readings (Measured in Working Area): ,007 

Ambient RAD Readings (Measured in Working Area): 5s.-a/& 
: .02 

Level of Protection Required: L^ve/ £> pro&erc6-on o* ss 

comments: a„ o-<, 
area':-! •z-za-ti. ,co7* G=ys^e>. y4b/c /<r^6 o,> o <£>,"6 

/zr&zerc asx^sovs/j. ̂ e*£/s 0^,^^ ,vo^e ccj,,^ 
"?s£c>//z>c Oft. » J 

C n-S i t e  He a l t h  an d  Sa f e ty  O f f i c e r : ^  

0 " (/ ' 



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: s/z<v/SS 
Background HNU Reading (Measured at Trailer): i.'Opp<^ 
Background EXP Reading (Measured at Trailer): o7s 
Background RAD Reading (Measured at Trailer): nr 
Work Area and Task: &c-6ory 06 -3/6s £>-<o 

Ambient HNU Readings (Measured in Working Area): 
Ambient EXP Readings (Measured in Working Area): O-
Ambient RAD Readings (Measured in Working Area): NR 
Level of Protection Required: Let,*/ c COOr/i 0"t O // 

•2"'"ce /)o/* was o/r///?&/ v̂* ' /orc/r/ 

Comments: ̂ -«o- /eu*/s o/x <y pc£?rc/oy c 
. CTo /̂ (oeuvir) 0* . 

On-Site Health and Sdf«*<"/ Officer: X -7z£,.̂  

C ' C / 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //2s/8S 
Background HNU Reading (Measured at Trailer): KR 
Background EXP Reading (Measured at Trailer):*//? 
Background RAD Reading (Measured at Trailer): NX 
Work Area and Task: cr . 

Ambient HNU Readings (Measured in Working Area): O-H.Cpp^ 
Ambient EXP Readings (Measured in Working Area): to?* 
Ambient RAD Readings (Measured in Working Area): /v* 
Level of Protection Required: Lev*/ cocs L^er>\ 06 

Comments: oP cvl^, ^t*®//.V,a C=, c70/ 5 » 
cc/"/-/'p 0/ ot,̂  c*cv*, cO-T'"'.,o Z'/.S £0/A"> £"/ — 9 

On-Site Health and Safety Officer: p//:cu 
// v '' s ' 

I -44 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //22/SS 
Background HNU "Reading (Measured at Trailer): i-O pp/b 
Background EXP Reading (Measured at Trailer): 07. 
Background RAD Reading (Measured at Trailer): NR 

Work Area and Task: /^ocosy c/rj o t- s/rc . 

Ambient HNU Readings (Measured in Working Area): <7-3.2 
Ambient EXP Readings (Measured in Working Area): 0-/2 
Ambient RAD Readings (Measured in Working Area): .Ol^/Ar 
Level of Protection Required: C Osi dcO "S CoOf"> 

o£. a// -C/'"'r'z u,/-),•,£ coos-/-;,io 
-£•/>.'s Ap/e . J 

Comments: 

On-Site Health and Safety Officer: 
/ 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //?<?/<*> 5 
Background HNU Reading (Measured at Trailer) : 
Background EXP Reading (Measured at Trailer): 07* 
Background RAD Reading (Measured at Trailer): 
Work Area and T&sk: u^e// £>-C» 

Cde//£>-Z . U^cr^ /*-.*?/£- -^0 V ^ O • 

Ambient HNU Readings (Measured in Working Area): c.Z - C-C^pp^ 
Ambient EXP Readings (Measured in Working Area):- 0% 
Ambient RAD Readings (Measured in Working Area): .02--02> /»'//;* 
Level of Protection Required: Isve/ £> proce>c&osi tuorn . Cisu?/ c 

0(/o.Vi>/'4; »" ? r" f;' fa 
/ s o Pr - * / C« Ccr c/;c/s>6 s-6or~ . 

/t* „X 

Comments: s/,v>/,-r ,• > 

On-Site Hea.i th -»4d Safety Officer: sJ*//. <2 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //so/s5 
Background HNU Reading (Measured at Trailer): O/spm 
Background EXP Reading (Measured at Trailer): C>7* 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: •=7/^s C>~Z . 

Ambient HNU Readings (Measured in Working Area): o-
Ambient EXP Readings (Measured in Working Area) : 
Ambient RAD Readings (Measured in Working Area): 
Level of Protection Required: £> _ 

Comments: Ojotcr c? oc/or , 

On .-5?*-. wealth and Safety Off icer ( 
(7"? 

• r A 

1-47 
cr=@o wog(M ai§®©M<§i9 om)©o 



COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: //$'/8S 
Background HNU Reading (Measured at Trailer): O-tpprr* 
Background EXP Reading (Measured at Trailer): 
Background RAD Reading (Measured at Trailer): 
Work Area and Task: /?'r roCo^ ^ tcM// & — 

Ambient HNU Readings (Measured in Working Area): 
Ambient EXP Readings (Measured in Working Area): 07* 
Ambient RAD Readings (Measured in Working Area): .0z-.03. 
Level of Protection Required: Zgce/ C) ffo&CZ'fA &*>or<n. 

Comments: 

On-Site Health and Safety Officer: _g "737^//f/C 
<f~g 
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COMBE-PILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: 2//9/8£ 
Background HNU Reading (Measured at Trailer): Av? 
Background EXP Reading (Measured at Trailer): /V>< 
Background RAD Reading (Measured at Trailer): fijfc 
Work Area and Task: ojork on ljz/t ^ Zt tru -cvpi.// ca*,^ 

nn s/ire J 

Ambient HNU Readings (Measured in Working Area): o-f.op*. j 
Ambient EXP Readings (Measured in Working Area): O7o 
Ambient RAD Readings (Measured in Working Area): 
Level of Protection Required: l e w e /  < 5 b j o r s )  

TZcsrvnyos~S &U* / £>. 

Comments: no'C ccwoc/^ 

On-Site Health and Safety Off ice . ST.'cr^ 
(7Sir ' V V 
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.COMBE-FILL SOUTH LANDFILL 
DAILY HEALTH AND SAFETY REPORT 

Date: -z/zo/ss 
Background HNB Reading (Measured at Traiier): 
Background EXP Reading (Measured at Trailer):^ 
Background RAD Reading (Measured at Trailer),^ 
Work Area and Task: Cubr* o-l U*-J/ ur-- ̂  ̂  

Ambient BNU Readings (Measured in working Area,:c>_ 
Ambient EXP Readings (Measured in working Area): o% 
Ambient RAD Readings (Measured in working Area), A/& 
LeVel °f Pr°tectlon /ew 

•Sc^rj/eyors osi /<b^/ 

Comments: 
^ 

/') *? •-, , 

On-site Health and Safety Officer: Jtf/ <r . 
(f/i '(? 

Mo 
(r°to (h)8 oini©, 



COMBE-FILL SOOTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Dates 2/27/SS 
Background HNU Reading (Measured at Trailer): O.Zr-.pp*. 
Background EXP Reading (Measured at Trailer): Ccx'r<s<su r<r.W^ 

* 'O ̂ 
Background RAD Reading (Measured at Trailer): NR 
Work Area and Task: ̂ /o^ricr/^ Ute/t 

ps'd O7 z 

Ambient HNU Readings (Measured in Working Area): 
Ambient EXP Readings (Measured in Working Area): 
Ambient RAD Readings (Measured in Working Area):^ . 

prt.% <xc//- •»> 

Level of Protection Required: L&tsz/. c prazzc-6'on 
a// C^- 6 /5/*xr cjuorib . 

cuaz! ctsnrr-, -/hr 

^/o/»;6sr? 
D-5 

/ 
d-2 
£>- V 
r-c 
•S-5 

v*a c<j*/h 
J MHU 
O" Q.2S 
O-O.TS 
O-O. ZS 
o- 0.2s 
O- 0.2S 
O- o.cs 

OxvcvMj 
2C?.5% 

0-'7» zo-w, 
0% sr. 
o-/^ 2avr, 

zo.w* 
o-/r« zo.sv* 

•finsv'ofe 
Zeĉ / £> ĉ o>v» -A/s _v :.,,p/,r 

yr c?/e o/-' c/-

9. 

Comments t ^,3% eor! ^//s . 
fz cv*> s/6c obsw< • 

On-Site Health and Safety Off icer »5. ~7J?ay4^TK C&-w.~r) 
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COMBE-FILL SOUTH LANDFILL 

DAILY HEALTH AND SAFETY REPORT 

Date: 
# 

Background HNU Reading (Measured at Trailer): 
Background EXP Reading (Measured at Trailer): /% 
Background RAD Reading (Measured at Trailer ): 2o.£% 
Work Area and T&sk: 

loi// £>- 2. Ambient HNU Readings (Measured in Working Area): C? - /.£? pp»y 
Ambient EXP Readings (Measured in Working Area): ov0 Ccxmy. -z<-> 
Ambient RAD Readings (Measured in Working Area): N& 
Level of Protection Required: £&ss/ O 

Comments: ̂  A-,, rw, s.c, s-S t ̂  & _s 

"rB * -

On-Sit* Bealth and Safety Officer: 4//..., p (c v >-") 
( Ay >- w 
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5100M2 
/ 

MEMORANDUM 

To: Pile 85100 
From: Kent V. Littlefield 
Date: September 18, 1985 
Re: Combe South Air Sampling 

Arrived at the site at around 11:00 a.m. Met Howard Leeman and 
Reilly of U.S. Testing, who are running the air sampling 

study. I traveled with them to the sampling locations and they 
are designated as follows for today: A-8 is located 
approximately 200 feet south of DW-6 on top of the landfill, A-10 
is approximately 150 feet west of DW-6 on top of the landfill, 
and A-12 and A-12 duplicate are located at the north portion of 
the landfill on the mass approximately 100 to 200 feet northeast 
of the old shop. D-4 is the designated upwind sampling location 
located out on the pasture to the west of the site. UD-2 is the 
downwind sampling location located at the curve in the entrance 
road on the east section of the site where the two access roads split. 

Background HNU readings were 2 ppm; however, some readings may 
have been caused by the high gasoline vapor, content in the truck 
at about 5-10 ppm. Explosive conditions were not noted nor any 
HNU readings above background at any of the sampling points. 
Following initial recon of these sites, I had the HNU malfunction 
and.could not be used for the remainder of the field 
investigation. U.S. Testing left the site at 1430 hours for 
lunch and returned at 1600 hours to continue operation of the-equipment. 

The testing equipment includes a high volume particulate sampler 
which consists. of an eight-inch by eight-inch piece of filter 
paper with a high-volume blower drawing air through it. The 
organic vapor detectors are battery-powered pumps and are housed 
within a sheet metal enclosure approximately eight inches off the ground. 

I noted that at some locations, the gasoline powered generators, 
which provide the power for the high volume air sampling, were 
upwind from the sample location. This was particularly true at 
sampling point A-8 and I requested the generator be relocated to 
lateral wind direction. The same was true for A-12, although not 
as direct a line. However, we relocated that generator as well. 
The sampling was completed around 1730 hours and we left the site at that time. 

I-o3 
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5100M5 

MEMORANDUM 

To: File 85100 - Combe Fill South Air Sampling 
From: Kent V. Littlefield 
Date: September 19, 1985 
Re: Combe South Air Sampling 

Arrived at the site at 8:15 a.m. Downwind sampler was not 
activated as yet. When I arrived at the trailer, only one 
generator was on. The personnel from U. S. Testing were on site 
at approximately 8:00 a.m. Between 8:00 a.m. and 9:00 a.m., they 
began the third and last day of air sampling. 
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5100M1 
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/ 

MEMORANDUM 

To: Ruth M. Maikish 
Project Manager-LMS 
File 85100-Coinbe Fill South Landfill HSO Monitoring 
File 8455-Combe Fill South Landfill-Field Notes/Corre­
spondence 

From: Carl G. Boyer REWAI Project Manager ^ 
Date: October 9, 1985 
Re: Leachate Seep Reconnaissance 

1100 - Arrived Combe South Landfill, the gate is locked all 
appears secure, there is a full 55-gallon drum of potable 
water remaining from the sampling events last month. The 
water has gone somewhat rusty. Someone has placed a 
concrete block inside the gate at the center. It does not 
appear to have any purpose. The trailer is empty with the 
exception of bees, the soil samples from the soil boring 

• rock coring, the submersible pumps pulled from the 
existing deep wells on site, and one or two miscellaneous 
small items. 
I have suited up 'in Level D protection including Tyvek 

- rubber boots and inner gloves. I have mobilized a 
photovac TIP photoionization detector. This detector 
functions very much the same way as an HNU photoionization 
detector, however, an HNU was not available. Background 
readings at the trailer using the TIP photoionization 
detector (PID) at 0.4 pptn. Using a nuetronics exotox gas 
montior, explosivity is at 2 percent, oxygen at 5 percent, 
background radiation at .02 millirems per hour (mR) . 
Temperature is approximately 70 to 72 degrees, the sun is 
shining, the wind is fairly steady at about 5 to 10 mph to 
the northeast (using the New Jersey power line as a 
north/south orientation.) There are no distinct landfill 
odors at the site so far. 

1125 - Having suited up, I am now at Leachate Seep #2 to the 
immediate east of Well D-8. The site is marked by a LMS 
stake with green and orange paint. The seen is wpfc and 
flowing. There is standing water in a circular area 
iaround the stake roughly measuring five feet in radius. 
(The depth of the fluid is about one to two inches overall. 
/There is a distinct sheen at the surface in many areas. 
Aside from the sheen the water appears to be generally 
clear with a red hue. There is a cottony like algal or 
fungus growth on the submerged rock surfaces. There is 
also a small white flag which I have just noticed in the 

/ seep area. It is labelled ERT-08. 
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There is a steady trickling through this area. I would 
guess that the rate of fluid influx to be about 0.25 gpm.  
There is no change in background readings of the PID, 
explosimeter, or radiation detector in this area. There 
are no anomalous readings at the seep surface with the PID 
either. 
T.Paffhate Site L-3 
I am at the first ditch crossing the access road along the 
east face of the landfill. There is flow across this 
ditch. Site L-3 is to the immediate southwest of the 
ditch. There is standing water immediately downgradient 
from the stake, which I assume marks Site L-3. The stake 
is very weathered and has no legible markings on it. 
however, there is bubbling in the puddle at the base of 
the stake. As I recall, this was a very effervescent 
site last July. This entire area, however, was as dry as 
a bone last month. There is standing water in this area 
about one-quarter to one-half inch in depth overall. The 
bubbling at the seep site is at a rate of perhaps one 
one-half inch bubble per. second, nothing dramatic, but 
nonetheless present. Areas adjacent to the seep and 
present standing water appear to have been recently 
saturated. Therefore, I would assume that the saturation 
now evident is receding at an unknown rate. There are 
deer tracks all around the seep, this is apparently a 
watering hole. 
HNU readings maintained at about 0.1 to 0.4 (background). 
No change in explosivity or radiation, however, I do pick 
up-an occassional whiff of landfill odor, nothing severe. 
The sheen at the surface prevalent at Leachate Site 42 is 
not present here. Also, this seep area has a green hue as 
opposed to the red hue noticed at Site L-2. There are no 
positive readings on the PID at the bubbling point at 
Site L-3. The bubbling is taking place at a lip in the 
soil surface, I cannot make direct access with the 
explosimeter to measure methane content since I do not 
have a probe extension similar to the PID. 
As I think I said before, I cannot ascertain the rate of 
tluid influx to Site L-3. The ditch across the access 
road to the north of Site L-3 is flowing at a very slow 
rate, perhaps slower than 0.25 gpm, probably close to 
0.1 gpm. There is a small amount of ponding here. The 
hue at this site is also green. 
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1150 - The second ditch crossing the access road, located to the 

south of L-3 is also wet. There is no measurable flow 
rate, however, it is nevertheless wet in contrast to the 
dryness observed last month. Signs of adjacent dampness 
indicate that the "flow" is in recession. 

1200 - Near Well D-9, as usual, the landfill odor is very 
distinct in this area PIO is 0.4 ppm in ambient 
conditions. Measurements in the crevice at the perimeter 
of the landfill in this area were up to 2 ppm using the 
PID. 
Leachate Site L-4 

There was evidence of distinct leachate flow at this site. 
There is a reddish-black oozy-like stain coming from the 
toe of the site in this area, proceeding to the southwest 
and following the haul road to the west for perhaps 75 to 
100 feet until it comingles with leachate coming from 
Seep #5. There is no measurable flow or visible evident 
•flow in this seep or leachate Seep 45. However, there was 
undoubtedly a fair amount of movement recently. Last 
month this area was dry. It is possible that leachate 
collection for chemical analyses could be performed here 
by digging a hole and allowing leachate to collect. 
However, I doubt if much could be collected in a days' 
time. 
Background PID measurements is 0.4 ppm, Nominal increases 
at the leachate seep surface to perhaps .1 ppm above 
backrround at the most. 
This seen is located along the south face of the landfill 
and is marked at the highest point of seep emergence by a 
stake labelled S #4, painted green and orange. 
Leachate Seep Site L-5 

This seep is also located along the south face of 
the landfill approximately 100 feet west of Site L-4. 
This is also marked by a stake with green and orange paint 
labelled L-5. The conditions here are similar to those 
witneese'* at Leachate Seep Site L-4. There is a 
reddish-black discharge approximately six feet above the 
toe ,f wne slope. There is no measurable or visible 
flow, however, although the seep discharge is obviously 
wet. Background PID measurement have increased to about 
1.3 ppn in the area. I.have no ready explanation for 
this, it does not seem to be the leachate. There is a 
white flag at the toe of the slope in the path of the 
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leachate, marked ERT1. Noteworthy along the slope to the 
west of L-5 is that there, are several former seep 
discharge areas evidenced by red staining on the slope. 
These areas are dry now in contrast to the recently active 
areas described above. 
T.eachate Seep Site L-6 

1220 - This site is located to the north of the southwest corner 
of the landfill along the western face. It is marked with 
a stake painted green agd orange and labelled L-6. Recent 
leachate flow in this area is evident. The conditions are 
similar to those found at Sites L-4 and L-5. There is, 
however, a slight trickling flow approximately 10 feet 
immediately downgradient from the stake. I would estimate 
the flow rate at perhaps two pints per hour. There is a 
small puddle of standing leachate at the base of the 
stake. This puddle measures approximately one foot in 
diameter at a depth of perhaps two inches. There is a 
film or sheen at the surface of the leachate. It is 
difficult to estimate flow, however, I would estimate that 
there is a flow under the film similar to that described 
above. 
There are four small flags in the leachate flow path 
downgradient from the stake about 15 feet. Three are 
yellow and are labelled C-6-11, C-6-7, and C-6-3 the 
fourth flag is labelled ERT-5. 
Former seep areas adjacent to this seep are also evidenced 
by red staining on the slope. These areas do not appear 
to be active, at least within the recent past. 
There are one or two additional seep outlets downgradient 
from Site *6 that are presently wet. However, no 
measurable flow is evident. At the toe of the slope 
downgradient from Site L-6 within the grassy area, there 
are small segregated pools of standing leachate, probably 
intermixed with runoff. Due to the high grass, it is 
difficult to quantify this area, however, I would estimate 
that the collection area is oval-shaped long access 
perhaps 75 feet parallel to the toe of the slope, short 
access perhaps 20 feet, overall fluid depth averaae 
1 inch. There are three additional yellow flags on .ne 
slope further downgradient from Site L-6 labelled r-f-is, 
C-6-6, and C-6-2. There is at least two additional flags 
further downgradient along the leachate flow path. 
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As noted in other areas, the moisture staining adjacent to 
the active seep areas indicate recession. 
LEACHATE SEEP SITE L-7 

1250 - I tried to get to Site L-7 which is located on the west 
face of the landfill. This area is very heavily 
vegetated. There is an active seep located anomalously 
high on the landfill slope, I would estimate approximately 
25 feet vertically from the top (perhaps 5 feet less). It 
is wet but there is no visible fjow coming from it. There 
are residual leachate stains further upslope from this one 
these are; however, dry. 1 am trying to work my way 
downslope in the general direction of L-7. Ther» are 
several leachate seep areas along this slope, which are 
located to the southeast of the "dead tree" at the toe of 
the west face of the landfill. These areas can at Lest be 
described as soggy with no visible flow. They are wet.. 
About midway down the slope and approximately 150 feet 
southeast of the fallen tree at the toe of the slope, 
there is a bubbling seep area that is actively omitting 
gas. Fluid flow is not measurable, at the most a 
trickle, if a collection could be excavated. The sound of 
bubbling and gas emissions in this area could be easily 
discernible above other noises. This site is about 
halfway down the slope. 
Continuing further, I am looking for a marker indicating 
Site L-7. There are several very active gas vents in this 
area. 
I see the stake marking Site L-7. It is just downgradient 
and approximately 100 feet south and wesf of the vents 
described above. The side of the slope leading to 
Site L-7 is muddy. The characteristic leachate red hue is 
absent here. If anything, there is a slight green hue. 
At site L-7. there is a small puddle just downslope from 
the stake. There, are occassional air bubbles coming out 
of the puddle which measures perhaps two feet in length by 
one foot in width with standing fluid approximately trro to 
three inches in depth. There is no visible flow from the 
puddle, but there is a flow path continuing down t*,e side 
of the slope to the toe of the slope. Ther* --c small 
puddle collection areas along this slope path. The seep 
here does not have the black-red coloration of seeps 
further to the south along this face and along the south 
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face. There is some sheen at the surface, but the overall 
hue, if any, is green. 
The toe of the slope is located approximately 15 feet 
downgradient from L-7. The area can be describe generally 
as soggy with small collection areas for leachate and 
surface runoff. There are some reed patches. 
PID readings at Site L-7 are at .6 ppm (surrounding 
conditions). No above background readings obtained at 
the fluid surface at L-7. 
Going back up the slope to the top of the landfill at the 
air vents noted before, PID readings at the vents measured 
at 1.7 ppm. Ambient conditions measured at 0.6 ppm. 
Explosivity exceeds 50 percent after three seconds of 
exposure at the vent surface. In summary, the vent seems 
to be essentially all methane with perhaps one ppm other 
gases. 
There is a small crevice area at the top of the landfill 
immediately upgradient from Site L-7. This crevice 
measures approximately 15 feet in length. There does not 
appear to be a great amount of positive air flow from the 
crevice which parallels the west face of the landfill. 
There are no positive PID readings insida the crevice nor 
are there positive explosimeter readings inside the 
crevice. 

1330 - Moving along the top of the landfill in the vicinity of 
Well D-6, '.he landfill odor in this area is nauseating as 
usual. PID reading at 1 ppm. I am going to circle the 
northwest corner of the fill to access Site L-8. 
At the northwest corner of the landfill, the run at the 
toe of the slope in this area is dry and shows only small 
signs of recent moisture. This is particularly in the 
small sediment fan at the outwash area of this gully. I 
believe Site L-8 is in this area somewhere, if my 
recollection serves me correctly. A green and 
yellow-orange stake is to the immediate south of a stand 
of dead trees in an area that used to contain ponded 
water. Thjs w*ter is thifckly vegetated with tall grass 
and at best can be described as slightly moist to dry. 
The stake xs marked Seep *12. This is not leachate seep 
Site *8. I assume L-8 must be to the south of my 
position. 
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About 50 feet south of the stake marking L-12, there is a 
small pond measuring about 15 feet by 6 feet, water in the 
pond is standing at a depth.of about 3 to 4 inches. There 
are two used tires in the pond. To the immediate south of 
this ponded area there are some seep flow paths. The 
ground can be described as muddy, but a distinct flow is 
not evident. 
PID remains at about .6 ppm background. There are several 
seeps in this area similar in flow characteristics to that 
of Site L-7 with small puddles, but no visible flow. I 
assume Site L-8 is in this vicinity somewhere, however, I 
do not see any stakes. I am now about 200 to 300 feet 
north of where I was when looking for Site L-7. If L-8 is 
in this area, I believe that is safe to assume that flow 
characteristics are similar to the rest of the seeps on 
this face of the landfill. 

1355 - Having progressed further south along the west face of the 
slope, I have found Leachate Site L-8. There is a visible 
trickle coming from this seep. TCie seep can be described 
as having a dark green to blacking hue with a definite 
sheen at the surface. There are frogs living in this 
small puddle at the seep outlet. I woul.d estimate, the 
flow from this seep to be approximately 0.1 gallons per 
minute. The stake is marked with green paint and labelled 
L-8. The flow appears to continue downslope to the toe of 
the slope where it joins with other seep flows and 
collective surface runoff. 
This site is located immediately upgradient from a dead 
tree stand marked further by some lying dead tree stumps 
at the toe of the slope. There appears to be a pond 
immediately behind the tree line. PID readings remain at 
background with no distinct increases at the leachate 
surface. 
Leachate Seep T.-l 

1410 - I'm in the vicinity of Site L-l, in the reeds area on the 
west face of the "old fill". I have found a stake with 
green paint on the top, however, there is no writing on 
the stake. There is a puddle of leachate near the base of 
the stake measuring perhaps 1.5 feet in diameter by three 
to four inches in depth. There are bubbles coming from 
the base of the puddle. The bubbling is sporatic and not 
very violent. In volume, I would estimate approximately 
one bubble measuring one inch in diameter per five 
seconds. 
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There is a very small trickle flowing down slope from the 
puddle along the leachate flow path. The trickle is to 
small to visually quantify. 
The drainage swale downgradient from Site L-l is for all 
practical purposes dry. There is no flow in this swale. 
The sediment is moist to saturated, but there appears to 
be no channelling of runoff or leachate. Further north 
toward the New Jersey Power Company tower, downgradient 
from Site L-l, there is some pooling of leachate and/or 
runoff within the reeds in that area. The depth of the 
standing water in- this area is probably no more than one 
inch. 

1500 - Have called Karen Wright at LMS and relayed the above 
information. Adequate decontamination and equipment 
packed up, I am leaving the site. 

1515 - Site secure. 
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MEMORANDUM 

To: Pile 85100 
From: Kent V. Littlefield 
Date: September 18, 1985 
Re: Combe South Air Sampling 

9  
t h r  "i*? ai ar.ound 11:00 a.m. Met Howard Leeman and 

Matt Reilly of U.S. Testing, who are running the air sampling 
study. I traveled with them to the sampling locations and they 
are designated as follows for today: A-8 is located 
approximately 200 feet south of EW-6 on top of the landfill, A-10 
iJdaFi2Xin^ti1Ji'>1^0 f®et"est °f DW~6 top of the landfill, 
J#A duPlicate are located at the north portion of 

the landfill on the mass approximately 100 to 200 feet northeast 
«. iTu D~4 is the desi9nated -pwind sampling location 

located out on the pasture to the west of the site. UD-2 is the 
dpwnwind sampling location located at th« curve in the entrance 
road on the east section of the site where the two access roads split. 

Background HNU readings were 2 ppm? however, some readings may 
by fci?e ,hig.h gasoline vapor content in the truck 

-5Sn a* Explosive conditions were not noted nor any 
5 ?i re.adil}9? above background at any of the sampling points^ 
ind A™ J1 Krecon °Jj tbese sites, I had the HNU malfunction 
and could not be used for the remainder of the field 
innSh J? i1* j,S* Testing left the site at 1430 hours for 
lunch and returned at 1600 hours to continue operation of the equipment. 

J*uipment Includes a high volume particulate sampler 
oaotr k an ,ei9ht-inch by eight-inch piece of filter paper with a high-volume blower drawing air through it. The 
withiiCaVlh2L.dml?fit0rS fre battery-P°wcred pumps and are housed 
ground sheet metal enclosure approximately eight inches off the 

th-fi at some locations, the gasoline powered generators, 
USif a «°V tu Power for the high volume air sampling, were 
upwind from the sample location. This was particularly true at 
lateral9windndir l L f n n  1 ***ae3ted the generator be relocated to 
as df?ir.J 2 id i same was true for A~12' although not 
SI- -f llne* However' we relocated that generator as well. 
at that ti£l ̂  corapleted around 173^ he .s and we left the site 

1-63 
or8@e- OTOOTS gssoePssC'®®., 



5100M5 

MEMORANDUM 

To: File 85100 - Combe Fill South Air Sampling 
From: Kent V. Littlefield ^j(y 
Date: September 19* 1985 
Re: Combe South Air Sampling 

Arrived at the site at 8:15 a.m. Downwind sampler was not 
activated as yet. When I arrived at the trailer* only one 
generator was on. The personnel from U. S. Testing were on site 
at approximately 8:00 a.m. Between 8:00 a.m. and 9:00 a.m.* they 
began the third and last day of air sampling. 
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MEMORANDUM 

To: Ruth M. Maikish 
Project Manager-LMS 
File 85100-Combe Fill South Landfill HSO Monitoring 
File 8455-Combe Fill South Landfill-Field Notes/Corre­
spondence 

1100 - Arrived Combe South Landfill, the gate is locked all 
appears secure, there is a full 55-gallon drum of potable 
water remaining from the sampling events last month. The 
water has gone somewhat rusty. Someone has placed a 
concrete block inside the gate at the center. It does not 
appear to have any purpose. The trailer is empty with the 
exception of bees, the soil samples from the soil boring 
rock coring, the submersible pumps pulled from the 
existing deep wells on site, and one or two miscellaneous 
small items. 
I have suited up in Level D protection including Tyvek 
rubber boots and inner gloves. I have mobilized a 
phot.ovac TIP photoionization detector. This detector 
functions very much the same way as an HNU photoionization 
detector, however, an HNU was not available. Background 
readings at the trailer using the TIP photoionization 
detector (PID) at 0.4 ppm. Using a nuetronics exotox gas 
montior, explosivity is at 2 percent, oxygen at 5 percent, 
background radiation at .02 millirems per hour (mR) . 
Temperature is approximately 70 to 72 degrees, the sun is 
shining, the wind is fairly steady at about 5 to 10 mph to 
the northeast (using the New Jersey power line as a 
north/south orientation.) There are no distinct landfill 
odors at the site so far. 

1125 - Having suited up, I am now at Leachate Seep #2 to the 
immediate east of Well D-8. The site is marked by a LMS 
stake with green and orange paint. The seep wet and 
flowing. There is standing water in a circular area 
around the stake roughly measuring five feet in radius. 
The depth of the fluid is about one to two inches overall. 
There is a distinct sheen at the surface in many areas. 
Aside from the sheen the water appears to be generally 
clear with a red hue. There is a cottony like algal or 
fungus growth on the submerged rock surfaces. There is 
also a small white flag which I have just noticed in the 
seep area. It is labelled ERT-08. 

From: Carl G. Boyer REWA1 Project Manager 
Date: October 9, 1985 
Re: Leachate Seep Reconnaissance 
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There is a steady trickling through this area. I would 
guess that the rate of fluid influx to be about 0.25 gpm. 
There is no change in background readings of the PID, 
explosimeter, or radiation detector in this area. There 
are no anomalous readings at the seep surface with the PID 
either. 
r.garhate Site L-3 
I am at the first ditch crossing the access road along the 
east face of the landfill. There is flow across this 
ditch. Site L-3 is to the immediate southwest of the 
ditch. There is standing water immediately downgradient 
from the stake, which I assume marks Site L-3. The stake 
is very weathered and has no legible markings on it. 
However, there is bubbling in the puddle at the base of 
the stake. As I recall, this was a very effervescent 
site last July. This entire area, however, was as dry as 
a bone last month. There is standing water in this area 
about one-quarter to one-half inch in depth overall. The 
bubbling at the seep site is at a rate of perhaps one 
one-half inch bubble per second, nothing dramatic, but 
nonetheless present. Areas adjacent to the seep and 
present standing water appear to have been recently 
saturated. Therefore, I would assume that the saturation 
now evident is receding at an unknown rate. There are 
deer tracks all around the seep, this is apparently a 
watering hole. 
HNU readings maintained at about 0.1 to 0.4 (background). 
No change in explosivity or radiation, however, I do pick 
up an occassional whiff of landfill odor, nothing severe. 
The sheen at the surface prevalent at Leachate Site #2 is 
not present here. Also, this seep area has a green hue as 
opposed to the red hue noticed at Site L-2. There are no 
positive readings on the PID at the bubbling point at 
Site L-3. The bubbling is taking place at a lip in the 
soil surface, I cannot make direct access with the 
explosimeter to measure methane content since I do not 
have a probe extension similar to the PID. 
As I think I said before, I cannot ascertain the rate of 
fluid influx to Site L-3. The ditch across the access 
road to the north of Site L-3 is flowing at a very slow 
rate, perhaps slower than 0.25 gpm, probably close to 
0.1 gpm. There is a small amount of ponding here. The 
hue at this site is also green. 
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1150 - The second ditch crossing the access road, located to the 
south of L-3 is also wet. There is no measurable flow 
rate, however, it is nevertheless wet in contrast to the 
dryness observed last month. Signs of adjacent dampness 
indicate that the "flow" is in recession. 

9 

1200 - Near Well 0-9, as usual, the landfill odor is very 
distinct in this area P10 is 0.4 ppm in ambient 
conditions. Measurements in the crevice at the perimeter 
of the landfill in this area were up to 2 ppm using the 
PID. 
Leachate Site L-4 

There was evidence of distinct leachate flow at this site. 
There is a reddish-black oozy-like stain coming from the 
toe of the site in this area, proceeding to the southwest 
and following the haul road to the west for perhaps 75 to 
100 feet until it comingles with leachate coming from 
Seep #5. There is no measurable flow or visible evident 
flow in this seep or leachate Seep 45. However, there was 
undoubtedly a fair amount of movement recently. Last 
month this area was dry. It is possible that leachate 
collection for chemical analyses could be performed here 
by digging a hole and allowing leachate to collect. 
However, I doubt 'if much could be collected in a days' 
time. 
Background PID measurements is 0.4 ppm, Nominal increases 
at the leachate seep surface to perhaps .1 ppm above 
background at che most. 
This seep is located along the south face of the landfill 
and is marked at the highest point of seep emergence by a 
stake labelled S #4, painted green and orange. 
Leachate Seep Site L-5 

This seep is also located along the south face of 
the landfill approximately 100 feet west of Site L-4. 
This is also marked by a stake with green and orange paint 
labelled L-5. The conditions here are similar to those 
witnessed at Te?(hate Seep Site L-4. There is a 
reddish-black dlscha-ge approximately six feet above the 
toe of the slope. There is no measurable or visible 
flow, however, although the seep discharge is obviously 
wet. Background PID measurement have increased to about 
1.3 ppm in the area. I have no ready explanation for 
this, it does not seem to be the leachate. There is a 
white flag at the toe of the slope in the path of the 
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leachate, marked ERT1. Noteworthy along the slope to the 
west of L-5 is that there^ are several former seep 
discharge areas evidenced by red staining on the slope. 
These areas are dry now in contrast to the recently active 
areas described above. 
T.paehate Seep Site L-6 

1220 - This site is located to the north of the southwest corner 
of the landfill along the western face. It is marked with 
a stake painted green and orange and labelled L-6. Recent 
leachate flow in this area is evident. The conditions are 
similar to those found at Sites L-4 and L-5. There is, 
however, a slight trickling flow approximate1y 10 feet 
immediately downgradient from the stake. I would estimate 
the flow rate at perhaps two pints per hour. There is a 
small puddle of standing leachate at the base of the 
stake. This puddle measures approximately one foot in 
diameter at a depth of perhaps two inches. There is a 
film or sheen at the surface of the leachate. It is 
difficult to estimate flow, however, I would estimate that 
there is a flow under the film similar to that described 
above. . 
There are four small flags in the leachate flow path 
downgradient from the stake about 15 feet. Three are 
yellow and are labelled C-6-11, C-6-7, and C-6-3 the 
fourth flag is labelled ERT-5. 
Former seep areas adjacent to this seep are also evidenced 
by red staining on the slope. These are?s do not appear 
to be active, at least within the recent past. 
There are one or two additional seep outlets downgradient 
from Site #6 that are presently wet. However, no 
measurable flow is evident. At the toe of the slope 
downgradient from Site L-6 within the grassy area, there 
are small segregated pools of standing leachate, probably 
intermixed with runoff. Due to the high grass, it is 
difficult to quantify this area, however, I would estimate 
that the collection area is oval-shaped long access 
perhaps 75 feet parallel to the toe of the slope, short 
access perhaps 20 feet, overall fluid depth average 
1 inch. There are three additional yellow fiaos on the 
slope further downgradient from Site L-6 labelled C-6-10, 
C-6-6, and C-6-2. There is at least two additional flags 
further downgradient along the leachate flow path. 
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As noted in other areas, the moisture staining adjacent to 
the active seep areas indicate recession. 
Leachate Seep Site L-7 

1250 - I tried to get to Site L-7 which is located on the west 
face of the landfill. This area is very heavily 
vegetated. There is an active seep located anomalously 
high on the landfill slope, I would estimate approximately 
25 feet vertically from the top (perhaps 5 feet less) . It 
is wet but there is no visible flow coming from it. There 
are residual leachate stains further upslope from this one 
these are, however, dry. I am trying to work my way 
downslope in the general direction of L-7. There are 
several leachate seep areas along this slope, which are 
located to the southeast of the "dead tree" at the toe of 
the west face of the landfill. These areas can at best be 
described as soggy with no visible flow. They are wet. 
About midway down the slope and approximately 150 feet 
southeast of the fallen tree at the toe of the slope, 
there is a bubbling seep area that is actively omitting 
gas. Fluid flow is not measurable, at the most a 
trickle, if a collection could be excavated.. The sound of 

. bubbling and gas emissions in this area could be easily 
discernible above other noises. This site is about 
halfway down the slope. 
Continuing further, I am looking for a marker indicating 
Site L-7. There are several very active gas vents in this 
area. 
I see the stake marking Site L-7. It is just downgradient 
and approximately 100 feet south and west of the vents 
described above. The side of the slope leading to 
Site L-7 is muddy. The characteristic leachate red hue is 
absent here. If anything, there is a slight green hue. 
At site L-7. there is a small puddle just downslope from 
the stake. Hiere are occassional air bubbles coming out 
of the puddle which measures perhaps two feet in length by 
one foot in width with standing fluid approximately two to 
three inches in depth. There is no visible flow from the 
puddle, but there is a flow path continuing down the siae 
of the slope to the toe of the slope. There are small 
puddle collection areas along this slope path. The seep 
here does not have the black-red coloration of seeps 
further to the south along this face and along the south 
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face. There is some sheen at the surface, but the overall 
hue, if any, is green. 
The toe of the slope is located approximately 15 feet 
downgradient from L-7. The area can be describe generally 
as soggy with small collection areas for leachate and 
surface runoff. There are some reed patches. 
PID readings at Site L-7 are at .6 ppm (surrounding 
conditions). No above background readings obtained at 
the fluid surface at L-7. 
Going back up the slope to the top of the landfill at the 
air vents noted before, PID readings at the vents measured 
at 1.7 ppm. Ambient conditions measured at 0.6 ppm. 
Explosivity exceeds 50 percent after three seconds of 
exposure at the vent surface. In summary, the vent seems 
to be essentially all methane with perhaps one ppm other 
gases. 
There is a small crevice area at the top of the landfill 
immediately upgradient from Site L-7. This crevice 
measures approximately 15 feet in length. There does not 
appear to be a great amount of positive air flow from the 
crevice which parallels the west face of the landfill. 
There are no positive PID readings inside the crevice nor 
are there positive explosimeter readings inside the 
crevice. 

1330 - Moving along the top of the landfill in the vicinity of 
Well D-6, the landfill odor in this area is nauseating as 
usual. PID reading at 1 ppm. I am going to circle the 
northwest corner of the fill to access Site L-8. 
At the northwest corner of the landfill, the run at the 
toe of the slope in this area is dry and shows only small 
signs of recent moisture. This is particularly in the 
small sediment fan at the outwash area of this gully. I 
believe Site L-8 is in this area somewhere, if my 
recollection serves me correctly. A green and 
yellow-orange stake is to the immediate south of a stand 
of dead trees in an area that used to contain ponded 
wawer. This water is thickly vegetated with tall grass 
and At Lest can be described as slightly moist to dry. 
Tne stake is marked Seep #12. This is not leachate seep 
Site #8. I assume L-8 must be to the south of my 
position. 
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About 50 feet south of the stake marking L-12# there is a 
small pond measuring about 15 feet by 6 feet# water in the 
pond is standing at a depth of about 3 to 4 inches. There 
are two used tires in the pond. To the immediate south of 
this ponded area there are some seep flow paths. The 
ground can be described as muddy# but a distinct flow is 
not evident. 
PID remains at about .6 ppm background. There are several 
seeps in this area similar in flow characteristics to that 
of Site L-7 with small puddles# but no visible flow. I 
assume Site L-8 is in this vicinity somewhere# however# I 
do not see any stakes. I am now about 200 to 300 feet 
north of where I was when looking for Site L-7. If L-8 is 
in this area# I believe that is safe to assume that flow 
characteristics are similar to the rest of the seeps on 
this face of the landfill. 

1355 - Having progressed further south along the west face of the 
slope# I have found Leachate Site L-8. There is a visible 
trickle coming from this seep. The seep can be described 
as having a dark green to blacking hue with a definite 
sheen at the surface. There are frogs living in this 
small puddle at the seep outlet. I would estimate the 
flow from this seep to be approximately 0.1 gallons per 
minute. The stake is marked with green paint and labelled 
L-8. The flow appears to continue downslope to the toe of 
the slope where it joins with other seep flows and 
collective surface runoff. 
This site is located immediately upgradient from a dead 
tree stand marked further by some lying dead tree stumps 
at the toe of the slope. There appears to be a pond 
immediately behind the tree line. PID readings remain at 
background with no distinct increases at the leachate 
surface. 
Leachate Seep L-l 

1410 - I'm in the vicinity of Site L-l# in the reeds area on the 
west face of the "old fill". I have found a stake with 
green paint on the top# however# there is no writing on 
thr stake. There is a puddle of leachate near the base of 
the ttake measuring perhaps 1.5 feet in diameter by three 
to four inches in depth* There are bubbles coming from 
the base of the puddle. The bubbling is sporatic and not 
very violent. In volume# I would estimate approximately 
one bubble measuring one inch in diameter per five 
seconds. 
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There is a very small trickle flowing down slope from the 
puddle along the leachate flow path. The trickle is to 
small to visually quantify. 
The drainage swale downgradient from Site L-l is for all 
practical purposes dry. There is no flow in this swale. 
The sediment is moist to saturated, but there appears to 
be no channelling of runoff or leachate.. Further north 
toward the New Jersey Power Company tower, downgradient 
from Site L-l, there is some pooling of leachate and/or 
runoff within the reeds in that area. The depth of the 
standing water in this area is probably no more than one 
inch. 

1500 - Have called Karen Wright at LMS and relayed the above 
information. Adequate decontamination and equipment 
packed up, I am leaving the site. 

1515 - Site secure. 

1-72 



« 
XII. Chemical Data 

-f 

t 
v. 



CHEMICAL DATA 



CHEMICAL DATA 

1. Appendix A - Summary of Shallow Monitoring Wells 
Priority Pollutants 

2. Appendix B - Summary of Deep Monitoring Wells 
Priority Pollutants 

3. Appendix C - Leachate Seep Quality Summary 

4. Appendix D - Leachate Soil/Sediment Quality Summary 

5. Appendix E - Summary of Previous Surface Water & Sediment 
Priority Pollutant Chemical Data 

6. Appendix F - Summary of Soil Data on Hand Augered Soil Samples 

7. Appendix G - Priority Pollutant Chemical Analyses of Soil 
Boring/Rock Coring Samples 

8. Appendix H - Summary of Priority Pollutant Chemical Analyses on 
Test Pits 

9. Appendix I - Priority Pollutant Chemicals Measured in 
Air Samples 

4 



SUMMARY OF SHALLOW HON I TOR I HP, WEIIS PRIORITY POLLUTANTS-
Combe Fill South Lanrlfill 

PARAMETER S-l S-2 S-3 S-4 S-5 S-6 
DATE SAMPLED 9/4/85 9/5/85 8/29/05 9/4/85 8/28/85 8/28/85 
VOLATILES, ppb 
Benzene 64.7 BM 8 4.4 80.2 BM 8 4.4 ND BM 8 4.4 
Chlorobenzene ND 30.3 21.1 18.2 ND ND 
Chloroelhane ND ND BM 8 10 62.0 ND ND 
Chloroform ND ND ND ND 57.5 NO 
1,1-D ichloroethane 65.2 ND 51.4 BM 8 4.7 ND ND 
1,2-D ichloroethane ND ND ND 6.10 ND ND 
1,1-Dichloroethylene ND ND NO ND ND ND 
1,2-Dichloropropane ND ND BM 8 6 ND ND ND 
Ethylbenzene ND ND BM 8 7.2 ND NO ND 
Methylene chloride' 56.0 4.44 18.4 8.2 4.67 4.67 
Tetrach1oroethy1ene ND ND BM 8 4.1 ND ND ND 
Toluene 1370 ND 60.2 ND ND ND 
Trans-l,2-dich1oroethylene NO ND 8.02 ND ND ND 
Trichloroethylene ND ND 4.04 ND ND ND 
Vinyl chloride ND ND BM 8 10 ND ND ND 

ACID/PHENOLICS, ppb 
2,4 - D imethy 1 pheno 1 ND NO ND ND ND NO 
2-Nitrophenol ND ND ND ND ND ND 
Phenol ND ND ND BM 8 1.5 ND ND 

ND 9 Not detected. 
BM • Below method detection limit. 
'Corrected based on analysis of QA/QC sanples. 
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AppendJx A (continued) 

SUMMARY OF SHALLOW MONITORING WFLLS PRIORITY POLLUTANTS 
Combe Fill South Landfill 

PARAMETER S-l S-2 S-3 S-4 S-5 S-6 
OATE SAMPLED 9/4/85 9/5/B5 8/29/85 9/4/85 8/28/85 8/28/85 
BASE/NEUTRALS, ppb 
Bis (2-chloroethyl) ether NO ND ND BM 9 5.8 ND ND 
Bis (2-ethylhexyl) phthalate NO BM 9 11 ND ND BM 9 10 ND 
1,2- D ic h 1orobenzene NO 9.77 ND 7.25 ND NO 
1,4-Di chlorobenzene ND 39.4 ND 10.1 ND ND 
Di-ethyl phthalate NO ND 10.2 ND ND ND 
Di-n-butyl phthalate ND BM 9 11 NO BM 9 10 ND ND 
Di-n-octyl phthalate NO NO ND ND ND ND 
Isophorone NO ND ND NO ND ND 
Naphthalene NO ND 3.16 ND ND ND 
N-nitrosodiphenyl amine NO ND ND ND ND ND 

PESTICIDES/PCBst ppb ND ND ND ND ND ND 
METALS, ppra -

Beryllium NO ND BM 9 0.002 ND . ND ND 
Cadmium ND ND ND BM 9 0.003 ND ND 
Chromium ND BM 9 0.01 0.02 0.03 BM 9 0.02 ND 
Copper 0.01 0.01 0.03 0.02 0.01 0.04 
Lead BM 9 O.OI 0.014 0.022 0.009 0.028 

• 

0.017 

NO • Not detected. 
BM • Below method detection limit 



Appendix A (enRnued) 

SUMMARY OF MONITORING WELL SAWLES 
Combe Fill South Landfill 

PARAMETER S-l S-2 S-3 S-4 S-5 S-6 
DATE SAMPLEO 9/4/85 9/5/05 0/29/85 9/4/85 8/20/85 0/20/85 
METALS, ppm 

Mercury ND ND BM 9 0.0002 NO BM 9 0.0002 BM 9 0.0002 Nickel ND BM 9 0.01 0.02 0.03 NO BM 9 0.009 Selenium NO NO NO NO BM 9 0.005 ND Silver BM 9 O.OI NO BM 9 0.009 BM 9 0.01 NO NO Thallium. BM 9 0.005 ND BM 9 0.005 NO ND ND Zinc 0.05 0.10 0.24 0.04 ND 0.04 
MISCELLANEOUS, ppb 
Cyanides NO ND NO ND NO NO Phenols 270 NO NO ND NO NO 

ND • Not detected. 
BM • Below method detection limit. 



Appemix B. 

SIMMRV nr PRIORITY rmWANTS 
nrtp wwHONING urns 

Comhe Fill Socitli IIII 

PARAMETER D't 0-2 0-1 n-4 o-s 0-6 0-7 0-8 0-9 OU-2 OU-4 
IMTI SAMPLED B/28/8S 8/28/BS 9/4/B5 B/2R/BS 8/28/05 8/29/85 9/4/BS V/4/B5 9/4/81 9/5/8S 9/5/85 

VOLATILE!, ppb 
Beniene NO NO NO NO 16.9 39.1 66.4 31.5 IB.6 NO 252 
Chlorobeniene NO NO NO NO NO BN P 6 9.88 10.8 NO NO BM 9 6 
Chloroethane NO NO NO NO i NO NO 22.5 74.3 BM 9 10 NO HO 
Chloroform NO 209 NO 82.6 'NO 

10.6 
NO NO NO NO NO 155 

1,1-Dtchloroethane NO 6.41 NO NO 
'NO 
10.6 BM 9 4.7 NO 14.8 30.2 NO NO 

1,2-Dlchloroethane NO 7.98 NO NO 40.5 37.2 NO 11.2 4.54 NO 14.2 
1,1-Olchloroethylene NO 6.41 NO NO . NO NO NO NO NO NO NO 
1,2-0Ich1oropropane NO NO NO NO NO NO NO BM 9 6 NO NO NO 
Ethylbentene NO NO NO NO NO NO 34.2 11.7 NO NO NO 
Methylene chloride* 5.92 176.07 16.0 NO 9.77 NO 20.0 IB.8 12.6 9.3 20.6 
Tetrachloroetbylene NO 14.3 NO KB 6.89 BM 9 4.1 NO NO NO NO 5.58 
toluene NO NO NO NO NO NO 1140 NO NO NO NO 
trans-1,2-dlchloroethylene NO NO NO 5.40 25.8 47.5 NO NO NO NO 17.5 
trlchloroethylene NO B.34 NO NO 2.72 26.0 NO NO NO NO 56. B 
Vinyl chloride NO NO NO NO NO BN 9 10 NO NO NO NO BM 9 10 

> i *-

AC ID/PHENOLICS, ppb 
2,4-0!«ethytpheno1 NO NO NO NO NO NO NO 3.12 NO NO NO 
2-Nltrophenol NO NO NO NO NO NO NO BN9 3.2 NO NO NO 
Phenol NO 2.35 NO NO 2.75 NO NO NO ho NO NO 
BSC/NEUTRALS* ppb 
Bit (2-cbloroethyt) ether NO NO NO NO NO NO NO BM9 5.9 NO NO NO 
Bis (2-ethylheayl) phthatate BM • 11 NO NO BM 9 10 NO BN9 II NO BM9 10 BM9 10 NO NO 
l,2-0lchlorobeniene NO NO NO NO NO NO NO 5.58 l.*2 NO NO 
1,4-Dlchlorobeniene 
01-ethyl phthalate 

NO BM 9 4.B NO NO BN 9 4.S NO NO 14.2 NO NO NO 1,4-Dlchlorobeniene 
01-ethyl phthalate NO NO NO NO BN 9 10 NO NO BM9 10 NO NO NO 
Dl-n-butyl phthalate 8MB 11 NO NO BM 9 10 BN 9 10 NO NO BM9 10 BM 9 10 NO BM 9 10 
Ol-n-octyl phthalate BM 9 11 NO NO NO NO NO NO NO NO NO NO 
Itophorone NO 21.9 NO NO NO NO NO NO NO NO NO 
Naphthalene NO NO NO NO NO NO NO 3.24 NO NO NO 
N-n1trotod1phenyl amine NO NO NO NO NO NO NO BM 9 2 NO NO NO 

•Corrected bated on analytlt of QA/QC tanplet. 
NO • Not detected. 
M • Below method detection Unit. 



Appendix n (continued) 

simunv of pRimirv POUIITANIS 
nffp wwnnwiwc mu s 

Combe rill Soulh tendril I 

PARAMETER 
MTC SMIPIIO 

PCSTICIDCS/PCBs. ppb 

KTAIS. ppm 
Arsenic 
Beryllium 
Cadmium 
Chromium 
Copper lead Mercury 
Nickel 
Selenium 
Silver Thai Hum 
Zinc 

NISCELIANEOUS. ppb 
Cyanides 
Phenols 

NO NO NO 

NO NO NO NO NO NO NO NO NO NO NO NO 0.04 o.oo* 0.03 0.009 BN 8 O.OOS 0.01 
1 0.000* 0.000* NO NO NO NO NO BNO 0.005 NO NO NO NO NO NO NO 0.0* 0.03 BNO 0. 

NO 29. S NO 
NO NO NO 

NO 
NO 
NO 
NO 

BN » 0.006 
BN 0 O.OOS 

BN 0 0.01 
NO 
NO 
NO BM 0 0.006 0.008 

NO 
BN P O.OOZ 
NO 
NO 

BN 8 0.006 0.008 

NO 
NO 
NO 
NO 0.0* 

NO 
NO 
NO 
NO 

BN 8 0.009 
BN 0 0.000* BN 8 oioOQ* BN 8 0.000* NO*00' # 2̂ °°* 

NO NO NO 0.0* NO 
J® m NO NO NO 

"0 "0 BN 0 0.01 BN 0 0.01 
a !5 "0 NO NO 
• NO 0.09 0.0* 0.38 BN 0 0.04 

NO NO NO 
NO NO NO NO NO NO BN 0 0.01 BN 0 0.009 BN 8 0.009 BN 8 0.009 0.011 NO 0.014 NO NO NO NO Ml NO NO NO NO NO NO NO BN 0 O.OOS BN 8 O.OOS NO NO NO. 0.0* NO. 

> i In 

W • Not detected. 
BN - Belou method detection limit. 



Appendix C. 

LEACHATE SEEP QUALITY SUMMARY«.* 
Combe Fill South Landfill 

PRIORITY POLLUIANI 
CONTAMINANTS LEACHAU SUP PRIORITY POLLUIANI 
CONTAMINANTS L-l l-Z 1-3 L-6. 1-7 1-8 

• 

Volatiles, opb 69 15 162c 103c 1084C 137C 
Acid/Phenolics, ppb 3 1 0 7 0 0 
Base/Neutrals, ppb 19 34 48 33 2 71 
Pesticides/PCBs, ppb 0 0 0 0 0 0 
Metals, ppm 0.064 0.070 0.110 0.155 3.180 0.680 
Cyanides, ppb 0 47 31 38 28 0 
Phenols, ppb 100 0 257 247 418 254 

^Statistical calculations assume BH • 1/2 detection limit and NO • 0. 
"Concentrations adjusted in accordance with QA/QC review. 
cAverage of data from 13 August 1985 and 17 October 1985. 



Appendix D. 

LEACHATE SOIL/SEDIMENT QUALITY SUMMARY 
Combe Fill South Landfill 

PRIORITY POLIUIAM 
CONTAMINANTS l-l 1-2 1-3 LEACHAIt 

L-4 L-b 
* 

L-b L-7 L-S 

Volatiles, oob 0 0 0 0 0 0 0 23 
i^i^/Ohsnnlire Bph ™w • w# • ••••.• • « • 9 f r " 0 0 0 0 0 0 0 0 

Base/Neutrals, ppb 288 428 1435 190 186 416 69 ,836 6536 

Pestic.ides/PCBs, ppb 0 0 0 0 0 0 0 0 

Metals, ppm 48.0 236.9 56.7 240.9 188.8 76.2 168.1 458.7 

Cyanides, ppb 0 0 0 0 0 0 0 0 

Phenols, ppb 0 0 0 0 0 0 0 0 

Statistical calculations assume BM • 1/2 detection limit and NO • 0, 
''Concentrations adjusted in accordance with QA/QC review. 



m AppcndnrE. 

SUMMARY OF PREVIOUS SURFACE WATER AND SEDIMENT 
PRIORITY POLLUTANT CHEMICAL OATA 

Combe Fill South Landfill 

AVERAGE 
TOTAL 

METALS 
(ppm) STATION SAMPLE 

STATION LOCATION NUMBER!S) TYPE 

AVERAGE 
TOTAL 

VOLATILES 
(PPb) 

AVERAGE 
TOTAL 

ACID/PHENOLS 
(PPb) 

AVERAGE TOTAL 
BASE/NEUTRALS 

(PPb) 

AVERAGE TOTAL 
PESTICIOES/PCBs 

(PPb) 

WEST BRANCH TROUT BROOK 
SE Corner of G, H Mater 64 

LandfilI 
Above Bridge E Mater NR 
N of Tingue A Mater NR 
Upstream of J, M, N Mater 15 
Tingue 

Tingue Driveway Q Mater 1717 
Sediment 457 

Inflow to Pond 0 Mater NR 
Trib. to M. P Mater 5 
Br, Upstream of Sediment 75 
Pond 

EAST BRANCH TROUT BROOK 
Headwaters F, L Mater 152 

NR 
NR 
0 

0 
0 

NR 
0 
0 

NR 
NR 
0 

106 
0 

NR 
0 

15,000 

90 

1 

NR 
NR 
0 

0 
0 

NR 
0 

5,000 

0.1025 

0.0685 
0.057 
0.0910 

0.1185 
61.050 
0.0415 
0.5779 
171.400 

0.1723 

NR a Not run. 



Append continued) 

SUMMARY OF PREVIOUS SURFACE HATER AND SEOIMENT 
PRIORITY POLLUTANT CHEMICAL DATA 

Combe Fill South Landfill 

AVERAGE 
TOTAL 
METALS 
(PP">) STATION LOCATION 

STATION 
NUMBER!S) 

SAMPLE 
TYPE 

AVERAGE 
TOTAL 

VOLATILES 
(ppb) 

AVERAGE 
TOTAL 

ACID/PIIENOLS (ppb) 
AVERAGE TOTAL 
BASE/NEUTRALS (ppb) 

AVERAGE TOTAL 
PESTlCIOES/PCBs 

(PPb) 

EAST BRANCH (Cont.) 
NE of Township 
Line 

Below Property 
Boundary 

Trib. to E. Br, 
Above Parker Rd. 

TROUT BROOK (MAIN SEGMENT) 
30-yd below B 
Confluence 
of Branches 

100-yd upstream S 
of Long Hill 
Rd. 

50-yd upstream T 
of Bridge at 
Ranger Station 

Hater 

Hater 

Hater 
Sediment 

Hater 

Water 
Sediment 

NR 

131 

10 
76 

NR 

0 
23 

100-yd upstream 
of Black River 

U 

Hater 1 
Sediment B 

Water 

NR 

0 
0 

NR 

0 
0 

0 
0 

NR 

0 
24,800 

NR 

0 
41 

0 
19 

NR 

0 
0 

NR 

0 
0 

0 
0 

0.054 

0.0610 

1.1392 
339.950 

0.0300 

0 
157.250 

0.0040 
111.450 

0.0025 

NR B Not run 



Appendix E (continued) 

SUMMARY OF PREVIOUS SURFACE WATER AND SEDIMENT 
PRIORITY POLLUTANT CHEMICAL DATA 

Combe Fill South Landfill 

AVERAGE 
TOTAL 
METALS 
(PP"0 STATION LOCATION 

STATION 
NUMBER(S) 

SAMPLE 
TYPE 

AVERAGE 
TOTAL 

VOLATILES 
(ppb) 

AVERAGE 
TOTAL 

ACID/PHENOLS 
(PPb) 

AVERAGE TOTAL 
BASE/NEUTRALS 

(PPb) 
AVERAGE TOTAL 

PESTICIDES/PCBs 
(•PPb) 

BLACK RIVER 
300-yd Upstream 
of Trout Brook 

100-yd Downstream 
of Trout Brook 

Water 
Sediment 
Water 

0 
21 
1 

0 
0 

0 
928 

0 
0 

0.0025 
124.200 
0.0002 

NR » Not run. 



Appcn 

sumwy OR SOU imia on hano-aiwahi SOU vm rs 
Cnrtif fill Smith landfill 

PMIMCIIN 
ririo A 

4 
MtlfE 

RIRIO A 
A IMI7W 
CWVOSIU 

ririit A 
RNRONW 
CWRNSUC 

nrin A Finn A FID D B 
-(nor -fiw im-nw. ur 
B i m i /m AIIMI/IM BIOM/ON 

Finn n 
-rriY «r 
A imi/ON 

"•Will 
TIW JT 
A lam/ON 

FIELD 8 
JTIRTIF/FTL 
CIM1ISIII 

Finn n 
FL WAIIIW 
CMFOSIIR 

nan c 
rwiiTffiR 
COMISIII 

FIUO f 
ruitiTtii 
COMUVHI 

MI simio 0/2I/0S 8/22/85 8/22/85 8/21/85 8/21/05 8/72/85 . 8/27/85 8/77/85 8/77/85 8/22/85 8/73/85 B/2J/85 
VdATIlfS*, ppb 
Methylene chloride 
letrachloroethylene 

569 
HO 

Mb 
NO 

nob 
Ml 

Hp 
Ml 

Mb 
5b.c 

Mb 
44 

Mb 
*.c 

Mb 
tP 

Mb 
P.c 

Mb 
Jb.c 

Mb 
2 

Mb 
1 

ACID/PHINOLICS. ppb 
Pentachlorophenol NO 1504 NO Ml Ml Ml Ml to to Ml Ml IO 

BASC/HflflRAlS, ppb 
Benio (A) pyrene 
Oit (2-ethylheayl) 
phlhalate 

01-n-butyl phthai ate 
Ol-o-octyl phthalate 

3104 
1200 
I60X.C 
Ml 

Ml 
2200 

Ml 
1504 

Ml 
1504 

Ml 
NO 

Ml 
960 

Ml 
Ml 

NO 
770 

Ml 
Ml 

Ml 
HOC 

Ml 
NO 

NO 
HOC 

NO 
to 

to 
1504 

Ml 
Ml 

to 
IIOC 
IIOC 
NO 

NO 
1504 

NO 
Ml 

Ml 
3J0P 

to 
to 

Ml 
7404 

Ml 
Ml 

KSTICIKS/KBs, ppb 
l.l'-DK 
4.4'^07 

NO 
Ml 

Ml 
Ml' 

Ml 
Ml 

Ml 
Ml 

II 
17 

Ml 
NO 

NO 
Ml 

Ml 
Ml 

NO 
Ml 

Ml 
Ml 

to 
to HO 

Ml 
PP» 

Arsenic Berylllue 
Cadniua Chnnlua 
Copper 
lead Mercury 
Nickel 
Silver 
Thalltua tine 

NISCCUAKCUS, ppb 
Cyanidrt PhenolJ 

12 18 26 29 
NO 3.0 1.6 3.3 
4.7 3.9 1.9 3.1 
33 S7 SO 46 
33 57 35 74 
37 27 14 17 
Ml NO Ml Ml 
IS 17 14 21 
NO Ml to Ml 
NO 3.6 S.I 4.S 48« 67 S2 60 

10 
NO 

10 m m m m 10 

» 
1.7 
2.7 ?s 
20 
2 0.1 11 Ml M) 
54 

Ml Ml 

X 
1.1 2.0 22 
40 
14 Ml 
10 
41 Ml 8110 

Ml 
Ml 

IS 
1.4 
4.0 

22 
22 
2S 
0.1 
13 Ml 
NO 
62 

Ml 
1000 

IB 
1.2 
2.4 

21 
26 
26 
0.1 
9.0 
Ml 
to 
40 

Ml Ml 

21 
I.S 2.0 21 
24 
29 0.1 
14 •0 
NO 62 

Ml Ml 

23 
1.0 
3.2 
27 22 11 0.1 
12 Ml Ml 
44 

Ml 
1200 

12 
1.0 
?.0 

12 
,15 
16 
0.2 Ml Ml Ml 
46 

Ml 
HO 

> I 

9.7 
1.0 2.1 
9.1 
7:0 
9.7 0.1 Ml Ml Ml 
33 

HO 
Ml 

•Data hat been adjusted to reflect concentration* In QA/QC field and trip blank soviet 
"Also found In method blank. 
((stiMted value. Value is below method detection limit. 
HD • Nnt detected. 
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Appendix C. 

PRIORITY POll'.TAlT CUBICAL ANALYSES Of SOIL BOgTXG/gQCK COSING StnPLES* 
Combe fill South Landfill 

RIUAmETEH J6.J swni interval tt*\ it-ia 
?IUQMETER Sfl-3 sample INTERVAL (ftI li-i* ggnr 

PIEZQHlTEft So-4 SAMPLE INTERVAL (ft) 11-It ».er 
DATE SAMPLEO 11/21/84 
VOIATILES, ODD 
Carbon tetrachloride K) 
Chloroform 558 
Methylene chloride 3324 
Tetrtcnloroetnylene NO 

• Toluene 395 

ACIO/PMEH:LICS. OPS 
Pentaehtoroonenol 10 
Phenol NO 

BASSAEUTSA.S. POS 
Butyl benzylohtnalate 350 
Diethylontnalate BM 9 330 
Qi-n-buyIpntnaiate 500 
Phenantnrene 8® 9 330 

PESTICICES/PCBs, PCO NO 
METALS, ppn 
Arsenic 2.6 

• Ceenu- 1,1 
Chromiumr NO 
Coeee- 3.9 
Nickel NO 

16.0 

MISCELLANEOUS, 00b 
Cyanides NO 
Phenols NO 

BM • Belo* method detection limit. 
NO • Not detected. 

11/21/84 11/15/84 

NO 
558 
5864 
NO 
495 

BM 9 825 
NO 

NO 
NO 
720 
NO 
NO 

2.6 
4.7 

.NO 
120.0 
5.0 
61.0 

NO 
NO 

M 
NO 
NO 
805 
955 

8M 9 825 
BM » 825 

NO 
NO 6000 m 
NO 

2.9 
3.7 
NO 
56.0 
NO 
91.0 

NO 
NO 

11/15/84 

350 
530 SIS 
NO 
465 

8M 9 825 
NO 

NO 
NO 
450 
NO 

2.4 
2.4 
5.9 
31.0 
NO 
NO 

W 
NO 

11/27/84 

10 
5995 
NO 

1395 
2995 

BM 9 825 
NO 

NO 
NO 
560 
NO 

NO. 
1.1 
NO 
20.0 
6.4 
13.0 

NO 
NO 

11/27/84 

NO 
5595 

NO 
NO 
NO 

NO 
NO 

NO 
NO 
570 
NO 
NO 

NO 
3.4 
NO 
71.0 
14.0 
38.0 

NO 
NO 

«Oata have been adjusted te reflect contamination in QA/QC field end trip blank samples (see Aopendia CC). 
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Appendix H. 

SUMMARY OF PRIORITY POLLUTANT CHEMICAL ANALYSES ON TEST PITS 
Combe Fill South Landfill 

TP-l TP-l * TP-2 TP-3 
PARAMETER COMPOSITE 

0-9 ft DISCRETE 
9-11 ft COMPOSITE 

. 0-12 ft 
COMPOSITE 
0-12 ft 

DATE SAMPLED 8/27/85 8/27/85 8/27/85 8/27/85 
' VOLATILES, ppb 

Tetrachloroethylene NO* NO* ND* NO* 
ACIDS/PHENOLICS, ppb NO NO ND NO 
BASE/NEUTRALS, ppb 

Bis (2-ethylhexyl) 
phthalate 

120b 370b 1300 NO 

PESTICIDES/PCBs, ppb 
Aldrin 
Dieldrin NO 

NO NO 
NO 

132 
76 

ND 
NO 

METALS, ppm 
' Arsenic 
8eryllium 
Cadmium 
Chromium Copper 
Lead 
Nickel 
Zinc 

71 
1.5 
2.9 
22 
34 
NO 
7.7 47C 

52 
1.5 
NO 
19 
26 ND 
7.2 38C 

42 
1.5 
13 
24 37 30 
12 148C 

38 
1.0 
1.3 
16 
20 
10 
7.5 
50c 

MISCELLANEOUS, ppb 
Cyanides 
Phenols 

NO 
NO NO 

NO 
ND 
NO 

ND 
NO 

JOata corrected based on QA/QC review. 
"Estimated value; value Is below method detection limit. 'Value Is estimated because of Interferences. 
NO • Not detected. 

i 
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PRIORITY POLLUTANT CHEMICALS MEASURED IN AIR SAMPLES 
AT COMBE FILL SOUTH LANDFILL8," 

PRIORITY POLLUTANT 
CHEMICAL 

UPWIND (M 
AVE. RANGI 

ON-SITE 
AVE. 

(nq/m3) 
RANGE 

DOWNWIND (ng/ro3) 
AVn RANGE 

Vol at ties 
Benzene 
Ethylbenzene 
Methylene chloride 
Tetrachioroethylene 
Toluene 
Trtchloroethylene 

Base/Neutrals 
Diethyl phthalate 
Di-n-butyl phthalate 

Metals 
Antimony 
Beryllium 
Cadmtian 
Chromium 
Copper 
Lead 
Nickel 
Zinc 

• 0 0 
. 6 0-10 
11 0-30 
4 0- 6 
26 20-30 
<1 0- 1 

0.004 0.003-0.005 
0.001 0-0.003 

0 0 
0.004 0.0034-0.0051 
0.005 0-0.0139 

0 0 
0.147 0.057-0.223 
0.279 0.081-0.611 
0.012 0-0.025 
9.3 8.6-9.9 

16 0-144 0 0 
39 0-276 8 0-13 
9 0- 30 10 0-30 
8 0- 30 8 0-18 
48 0-216 33 22-47 
5 0- 30 0 0 

0.005 0-0.014 0.005 
0.0015 0-0.007 0.001 

0.004 0-0.069 0.034 
0.001 0-0.0024 0.002 
0.002 0-0.0089 0.002 
0.014 0-0.2563 0 
0.126 0.036-0.406 0.117 
0.158 0-0.438 0.293 
0.009 0-0.029 0.036 
1.2 0-4.5 3.3 

0-0.011 
0-0.002 

0-0.061 
0.0015-0.0029 

0-0.039 
'0 

0.047-0.164 
0.181-0.448 
0.015-0.066 

0-7.8 

'Contanlnants found at greater than BH (I.e., greater than the detection leveljat one or more stations 
based on QA/QC correctiors. QA/QC corrections include subtracting filter blank data given on Table 
CC~26 hstatistical averages assume BM • 1/2 the detection limit and ND • 0. 
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